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1 6. \  Abstract 


This  report  contains  NTSB  recommendations  and  all  FAA  responses  to  Board 
recommendations  that  were  delivered  to  the  Board  during  the  applicable  quarter. 
In  addition,  the  report  includes  NTSB  requests  and  FAA  responses  concerning 
reconsiderations,  status  reports,  and  followup  actions. 

The  Table  of  Contents  for  this  report  reflects  only  those  NTSB  recommendations 
which  are  still  open  pending  FAA  action  (i.e.,  those  that  have  not  been 
designated  as  "Closed"  by  the  NTSB  as  a  result  of  acceptable  action). 
Accordingly,  the  Table  of  Contents  may  reflect  a  number  of  multiple 
recommendations  (example:  A-81-36  through  38),  but  background  material  is 
included  only  for  those  recommendations  which  remain  in  an  "Open"  status. 
Background  information  for  those  recommendations  which  have  been  closed  is 
available  in  FAA  Headquarters  files. 
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FOREWORD 


The  National  Transportation  Safety  Board  as  established  by  Public 
Law  93-633,  Title  III,  "Independent  Safety  Board  Act  of  197A,"  has 
among  its  duties  the  requirement  to  .  .  issue  periodic  reports  to 
the  Congress,  federal,  state,  and  local  agencies  concerned  with 
transportation  safety,  and  other  Interested  persons  recommending  and 
advocating  meaningful  responses  to  reduce  the  likelihood  of  recurrence 
of  transportation  accidents  and  proposing  corrective  steps." 


The  Act  specifies  that  whenever  the  Board  submits  a  recommendation 
regarding  transportation  safety  to  the  FAA,  or  other  agencies  of  the 
Department  of  Transportation,  that  the  agency  shall  respond  to  each  such 
recommendation  formally  and  in  writing  not  later  than  90  days  after 
receipt  thereof.  The  Act  also  requires  that  the  response  to  the  Board 
shall  indicate  the  agency's  intention  to  initiate  adoption  of  the 
recommendation  in  full  or  in  part,  or  to  refuse  to  adopt  such 
recommendation,  in  which  case  the  response  shall  set  forth  in  detail  the 
reasons  for  the  refusal. 

A  notice  of  each  recommendation  and  the  receipt  of  a  response  from  the 
agency  is  published  in  the  Federal  Register.  There  is  no  requirement  to 
publish  either  the  recommendation  or  the  response  in  its  entirety. 

The  Federal  Aviation  Administration  places  a  high  priority  on  the 
evaluation  of  the  Board's  investigation  and  its  recommendations.  In 
recognition  of  the  importance  of  these  recommendations  and  the  responses, 
the  FAA,  beginning  with  the  first  quarter  of  calendar  year  1980, 
publishes  quarterly  reports  of  NTSB  recommendations  and  all  FAA 
responses  to  Board  recommendations  that  were  delivered  to  the  Board 
during  the  applicable  quarter.  In  addition,  the  report  includes  NTSB 
requests  and  FAA  responses  concerning  reconsiderations,  status  reports, 
and  followup  actions. 

The  NTSB  system  of  priority  classification  for  action  provides  for 
documented  NTSB  followup  action  for  each  safety  recommendation  in 
accordance  with  one  of  the  following  classifications; 

1.  Class  I  -  Urgent  Action:  Urgent  commencement  and  completion  of 
action  is  mandatory  to  avoid  imminent  loss  of  life  or  injury  and/or 
extensive  property  loss. 

2.  Class  II  -  Priority  Action;  Priority  commencement  of  action  is 
necessary  to  avoid  probable  loss  of  life  or  injury  and/or  property  loss. 

3.  Class  III  -  Longer-Term  Action:  Routine  action  is  necessary  so  that 
possible  future  injury  and  loss  of  life  and  property  may  be  avoided. 
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The  purpose  of  this  publication  is  to  provide  a  systematic  quarterly 
update  and  summation  of  NTSB  Safety  Recommendations  and  FAA  actions  and 
reponses.  This  document  Is  Intended  to  keep  the  public  abreast  of  NTSB 
and  FAA  efforts  In  the  area  of  aviation  safety  for  the  applicable 
quarter  covered  by  the  report. 


iv 


[ 

TABLE  OF  CONTENTS 

it  Initial  FAA  Responses: 

1  NTSB  Rec.  No. 

Subject 

Page 

1  A-81-3'’) 

( 

t 

Douglas  DC-3  crash  near  West  End 

Settlement,  Grand  Bahama  Island 

September  12,  1980 

1 

A-81-36  thru  38 

Piper  Model  PA-20  crash  southwest 
of  East  Berlin,  Pennsylvania 

November  26,  1980 

5 

A-81-43 

Air  Miami  Air  Taxi  Flight 
deHavilland  DH-114  incident  near 

Fort  Myers,  Florida 

November  17,  1980 

14 

A-81-44  &  45 

Belianca  8  KCAB  Decathlon  crash 
at  Queenstown,  Maryland 

March  7,  1979 

19 

A-81-46  &  47 

Bell  206B  helicopter  crash  into 

Gulf  of  Mexico 

May  9,  1980 

25 

: 

A-8X-48 

Aerotek  Pitts  Special  S2S  crash 
near  Olathe,  Kansas 

May  7,  1980 

31 

A-81-49  thru  53 

Beech  95-B55  accident  at 

Gumming,  Georgia 

February  19,  1980 

35 

A-81-54  thru  56 

Service  Difficulty  Reports  concerning 

Brackett  engine  air  inlet  systems 

43 

A-81-57  &  58 

Solid-state  technology  as  applied  to 
data  compression  in  Digital  Flight 

Data  Recorders  (DFDR) 

50 

A-81-59  &  60 

Bell  206L-1  helicopter  incident 

March  25,  1981 

53 

A-81-61  &  62 

Continental  Airlines/Air  Micronesia,  Inc. 
Boeing  727-92C  accident  at  Yap  Airport, 

Yap,  Western  Aroline  Islands 

November  21,  1980 

57 

A-81-63  &  64 

Northwest  Orient  Airlines  severe 

No.  3  engine  vibrations  followed  by 
explosion  after  departing  Dulles  Intern'l 
Airport,  Seattle,  Washington 

January  31,  1981 

61 

I 

1 

t 

> 

V 

J 

tabu:  of  contents 


Initial  FAA  Responses  continued: 

NTSB  Rec.  No.  Subject  page 


A-81-65  thru  -68  Cessna  Citation,  N501GP,  accident  65 

at  Mercer  County  Airport,  Bluefield 
West  Virginia  on  January  21,  1981 

A-81-69  Continental  Oil  Company  Lear  72 

Model  25  incident  northwest  of 
Childress,  Texas  on  December  7,  1980 

A-81-70  Northwest  Airlines,  DC-lO-40,  incident  79 

when  departing  Dulles  International 
Airport  on  January  31,  1981 

A-81-71  &  -72  Aerospatiale  AS350  helicopter,  86 

N1381BH,  incident  on  June  27,  1931 

A-81-77  thru  -79  Houston  Helicopter  Bell  206,  91 

N1077H,  incident  in  the  Gulf  of 
Mexico,  on  March  25,  1981 

A-81-82  Hughes  500C  helicopter  incident  near  97 

Kivalina,  Alaska,  on  August  2,  1980 

A-81-85  thru  -87  Varga  Model  2150A,  N8423J,  crashed  101 

near  Bay  Bridge  Industrial  Airport, 

Stevensville,  Maryland,  on 
July  31,  1981 


New  Recommendations  273 

Followup  FAA  Responses  105 


Vi 


TAWE  OF  CONTENTS  (continued) 


Followup  FAA  Responses: 


NTSB  Rec.  No.  Subject 

A-80-67,  -68,  -70,  -71  Special  Investigation  of  Conmuter 
-74  and  -75  Airline  Industry  held  on 

January  31,  1980 

A-77-16  &  17  Texas  International  Airlines 

McDonnell  Douglas  DC-9-  14 
off  end  of  runway  at 
Stapleton  Int'l  Alrpoit  , 

Denver,  Colorado 
November  16,  1976 


A-79-4  &  -5 


A-73-68  &  A-74-5 


A- 74- 105  thru  -112 


General  Aviation  engine  starter 
system  failures 

Pan  American  World  Airways,  B-707, 
accident  at  Boston,  Massachusetts, 
on  November  3,  1973,  in-flight  fire 
on  a  Boeing  707-300  aircraft 

Special  study— "Safety  Aspects  of 
Emergency  Evacuations  from  Air 
Carrier  Aircraft" 


A-76-31,  -32,  -33,  -34  Eastern  Airlines  Boeing  727 
-35,  -36,  -42,  -43,  -44  accident  near  John  F.  Kennedy 

International  Airport,  New  York, 
on  June  24,  1975 


A-71-59  Fuel  system  fire  safety  devices 

to  prevent  and  control  in-flight 
and  postcrash  fuel  system  fires 
and  explosions 


A-79-58  &  -59 


A-72-55,  A-72-178, 
A-72-179,  &  A-79-81 


DeHavllland  DASH  7,  N27RM,  incident 
at  Stapleton  International  Airport, 
Denver,  Colorado  on  March  3,  1979 

Federal  Aviation  Regulations 
Fart  135  dealing  with  flight  and 
duty  time 


Page 

105 

125 

143 

155 

171 

189 

212 

227 

236 


vli 
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SUMMARY 


Statistics  for  CY  1980  included; 

115  new  recomnendations  issued  to  the  FAA 
7A  recommendations  officially  "closed"  during  this  period 


The  following  exchanges  of  NTSB/FAA  correspondence  concerning  NTSB  Safety 
Recommendations  occurred  during  the  third  quarter  ,  July  1  -  September  30,  1981 

o  FAA  initial  responses  to  NTSB  recommendations;  19  letters  involving 
A1  recommendations. 

o  FAA  letters  to  NTSB  discussing  reconsideration  of  earlier  responses, 
current  status,  or  followup  actions;  9  letters  involving 
36  recommendations. 

o  FAA  "final  report"  letters  to  NTSB;  21  letters  involving 
57  recommendations. 


Officially  "Closed"  by  the  NTSB  during  this  quarter:  A8  recommendations. 


There  were  2  FAA  responses  to  A  Class  I--Urgent  Action  recommendations  during 
this  quarter. 


Accident 

Date 

Recommendation 

Number 

Issue 

Date 

Response 

Date 

FAA 

Action 

6/27/81 

A-81-71  &  72 

7/10/81 

9/11/81 

AD  issued 

7/16/81 

7/31/81 

A-81-85  &  86 

8/7/81 

9/11/81 

AD  issued 

8/13/81 

The  FAA  response  to  Class  I  -  Urgent  Action  recommendations  is  reflected 
in  Che  following  summaries  : 


A-81-7i  and  72 


On  June  27,  1981,  an  Aerospatiale  AS350  helicopter,  N1381BH,  experienced  a 
severe  tall  rotor  vibration  wlille  in  flight.  The  pilot  was  able  to 
execute  a  successful  emergency  landing.  The  tall  rotor  vibrated  because  a 
tall  rotor  pitch  change  horn,  PN350A12-1368-<)1,  had  failed  as  a  result  of 
fatigue  cracking  where  it  attaches  to  the  blade  root.  Total  operating 
time  on  tlie  failed  part  was  950  hours. 

The  pitch  change  liorn  had  no  prescribed  life  limit.  This  recent  failure 
occurred  despite  the  operator's  compliance  with  Federal  Aviation  Ad¬ 
ministration  (FAA)  Emergency  Airworthiness  Directive  (AD)  81-13-09  dated 
June  16,  1981.  This  AD  made  Aerospatiale  Telegraphic  Service  Bulletin 
01.07A  mandatory  for  all  Aerospatiale  AS350  model  helicopters  (173  AS350 
helicopters  are  registered  in  the  United  States).  The  AD  requires  the 
following  inspection  criteria: 

Within  10  flight-hours,  remove  the  pltcli  change  horns  from  the  two  tail 
rotor  blades,  thoroughly  clean  tlie  mounting  bolt  areas  of  the  horn  flange, 
conduct  a  fluorescent  dye  penetrant  inspection  of  the  horns  for  evidence 
of  cracks,  thoroughly  clean  the  mating  surfaces  of  the  horn  and  the  blade 
root  flange,  and  check  for  flatness  of  the  mating  surfaces  by  performing  a 
trial  Installation.  Once  reassembled,  conduct  a  dally  prefligtit  visual 
inspection  of  the  pitcli  horns  using  a  5  power  magnifying  glass  in  the  area 
of  the  mounting  bolt  countersink  and  adjacent  radii  of  the  yoke. 

Although  the  pitch  change  horn  on  the  accident  aircraft  had  been  Inspected 
in  accordance  with  tite  AD's  directive,  the  existing  fatigue  area  had 
apparently  missed  detection.  The  Board  noted  when  examining  the  failed 
part  that  the  horn  surface  had  been  cleaned  but  residue  remained  in  the 
area  of  the  fatigue  cracks.  The  manufacturer  indicated  that  a  400-hour 
service  life  for  tlie  PN350A12-1368-01  tall  rotor  pitch  cliange  liorn  was 
being  considered.  The  Safety  Board  contended  that  this  proposed  action 
should  be  reviewed  expeditiously  to  determine  a  proper  life  limit  on  the 
tail  rotor  pitch  change  horn.  Accordingly,  the  National  Transportation 
Safety  Board  recommended  that  tiie  FAA  take  immediate  action  to  revise  the 
existing  inspection  instructions  of  AD-81-13-09  to  stress  tlie  Importance 
of  thoroughly  cleaning  the  pitch  change  horn  in  the  area  of  the  mounting 
bolt  countersinks  and  adjacent  yoke  radii  before  performing  the  dye 
penetrant  and  visual  inspections  required.  A  second  recommendation  asked 
the  FAA  to  expedite  review  of  the  recent  failure  lilstory  and  existing 
flight-load  data  on  the  AS350,  PN350A-12-1 368-01 ,  tall  rotor  pitch  change 
horn  and  issue  an  Emergency  AD  to  establish  a  life  limit  for  the  part. 

The  FAA  reviewed  the  reported  service  problems  and  failures  of  the  tall 
rotor  pitch  liorn,  PN350-A12-1368-01,  and  concurred  in  these  recom¬ 
mendations.  The  Frencli  airworthiness  authority  Issued  an  AD  to  require 
inspections  and  to  establish  a  temporary  45U-hour  service  life.  Tills  ac¬ 
tion  duplicated  the  manufacturer's  Telex  Service  Bulletins  Numbers  01.07A 
and  B. 
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The  FAA  cook  similar  action  and  an  Immediately  adopted  rule  AU,  Amendment 
39-4175,  was  Issued  on  July  16,  1981.  The  provisions  of  this  AD  satisfied 
the  Intent  of  botli  recommendations,  A-81-71  and  -72.  Subparagrapli  (d)(1) 
of  the  AD  responds  to  Safety  Recommendation  A-81-71  and  states  ;  "Clean 
thoroughly,  the  surface  of  each  horn  at  the  two  mounting  bolts." 
Subparagraphs  (g)(1)  and  (2)  respond  to  Safety  Recommendation  A-81-72  in 
establishing  a  450-hour  service  life. 

Safety  Recommendation  A-81-72  also  stated  that  the  FAA  should  review 
existing  flight-load  data  regarding  the  tail  rotor  pitch  horn.  The  vari¬ 
ous  Aerospatiale  helicopter  designs  are  type  certificated  under  the  import 
aircraft  type  certification  provisions  of  FAR  21.29  and  the  bilateral  alr- 
wortlilness  agreement  between  tl>e  United  States  and  France.  The  agreement 
provides  for  FAA  certification  of  the  helicopter  design  predicated.  In 
part,  on  the  French  airworthiness  authority’s  certification  that  ttie 
design  meets  the  applicable  U.S.  standards.  Accordingly,  and  consistent 
with  the  provisions  of  paragraphs  5  and  6  of  the  U.S. /French  agreement, 
the  Frencli  Airworthiness  Autliority  and  the  type  certificate  liolder 
continued  to  monitor  this  program  and  evaluate  all  available  data, 
existing  and  newly  acquired,  to  determine  tlie  validity  of  the  current 
established  life  limit  (450  hours)  for  botli  P/N's  in  tlie  AD.  If  tlie 
evaluation  and  review  support  life  limits  ottier  than  that  given  In  U.S. 
and  French  alrwor tlilness  directives,  the  FAA  intends  to  initiate  action  to 
amend  tt\e  AD  accordingly. 

By  letter  dated  October  14,  1981,  the  NTSB  expressed  pleasure  with  FAA' s 
action  and  classified  Safety  Recommendations  A-81-71  and  A-81-72  in  a 
"Closed — Acceptable  Action"  status. 
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A-81-85  and  86 


On  July  31,  1981,  a  Varga  Model  215UA,  N8423J ,  craslied  near  Buy  Bridge 
Industrial  Airport,  St evensvl 1 le ,  Maryland,  after  control  of  the  elevator 
was  lost  because  of  fai  lure  of  tl>e  elevator  horn  assembly  (P/N  VAC 
bOOOK-26).  Both  persons  aboard  the  aircraft  were  killed. 

Metallurgical  examination  of  the  elevator  liorn  assembly  revealed  that  the 
failure  was  a  result  of  fatigue  cracking  In  the  mounting  flanges  of  the 
horn.  The  fatigue  initiated  from  multiple  origins  in  the  flange  radius 
and  propagated  through  approximately  75  percent  of  ttie  right  flange  and  90 
percent  of  the  left  flange  before  final  separation.  Although  small  por¬ 
tions  of  tiie  fracture  contained  characteristics  typical  of  liigh  cycle,  low 
stress  fatigue  cracking,  most  of  the  fatigue  appeared  to  have  propagated 
under  relatively  high  loads.  This  indicates  that  the  elevator  liorn  assem¬ 
bly  could  tiave  failed  a  short  time  after  crack  initiation. 

Two  smaller,  secondary  fatigue  cracks  were  found  In  the  top  of  the  el¬ 
evator  horn  assembly  near  the  mounting  flanges.  These  cracks  Initiated 
from  near  the  aft  edge  of  tlie  liorn  wliere  the  cliannel  Is  wrapped  around  the 
shim.  The  longer  of  tliese  cracks  extended  approximately  3/8  inch  forward 
from  its  initiation  area.  Removal  of  the  paint  layers  from  tlie  flange 
area  of  the  failed  horn  revealed  multiple  scratches  in  tlie  metal.  The 
alignment  of  these  scratches  indicates  that  the  fatigue  origin  urea  l\ad 
been  sanded  or  perhaps  filed. 

A  metallurgical  examination  was  also  conducted  on  five  additional  elevator 
liorn  assemblies  from  the  following  Varga  model  2150A  aircraft:  N4638V, 
N4642V,  N46i7V,  N4614V,  and  N4630V.  Paint  cracking  in  the  flange  radius 
areas  was  found  on  all  of  these  horns  except  the  liorn  from  N4617V  which 
was  not  painted.  In  addition,  the  horns  from  N4630V  and  N4642V  contained 
fatigue  cracks  similar  to  the  secondary  fatigue  cracks  found  on  the 
accident  aircraft  horn. 

As  a  result  of  these  findings,  the  NTSB  recommended  that  the  FAA  issue  an 
emergency  Airwortliiness  Directive  (AD)  to  require  that  all  P/N  VAC  6000K- 
26  elevator  horn  assemblies  Installed  on  Varga  aircraft  be  inspected 
before  further  flight  and  thereafter  at  appropriate  time  intervals.  The 
Board  suggested  that  horn  assemblies  be  removed  from  the  aircraft  and  the 
mounting  flange  areas  stripped  of  paint.  The  upper  aft  corners  of  the 
channel  bends  and  the  mounting  radii  should  then  be  inspected  by  an 
appropriate  nondestructive  test  method,  Horn  assemblies  found  cracked, 
according  to  the  Board,  sliould  be  removed  from  service. 

The  Board  furtlier  recommended  that  the  FAA  issue  an  AD  to  require  that  tl»e 
flange  area  on  all  P/N  VAC  600UK-26  elevator  horn  assemblies  Installed  on 
Varga  aircraft  be  visually  inspected  before  each  flight  for  cracking  in 
the  upper  aft  corners  of  the  channel  bends  and  in  tl)e  mounting  flange 
radius  areas.  Horn  assemblies  found  cracked,  according  to  the  Board, 
should  be  removed  from  service. 
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Tile  FAA  coacurred  in  tliese  recommendations  and  issued  Emergency  AD 
81-17-05,  by  priority  mail  on  August  13,  1981.  This  AD  required  an 
Inspection  of  the  elevator  for  integrity  and,  if  found  to  be  cracked, 
replacement  with  improved  parts.  It  also  requires  repetitive  checks  prior 
to  each  flight  for  a  period  not  to  exceed  10  additional  hours'  time  in 
service,  at  which  time  the  (steel)  Improved  part  is  to  be  Installed  and 
the  repetitive  inspections  required  by  the  AD  may  be  discontinued.  AD 
81-17-05  supersedes  AD  79-15-06. 

By  letter  dated  October  7,  1981,  the  NTSB  stated  that  AD  81-17-05  sat¬ 
isfied  the  intent  of  Safety  Recommendations  A-81-85  and  A-81-86  and  class¬ 
ified  the  two  recommendations  in  a  "Closed — Acceptable  Action"  status. 


A-81-101  and  102 


On  September  1,  1981,  a  Robinson  R-22  helicopter,  N9U65D,  craslied  and 
burned  In  a  wooded  area  of  Granby,  Connecticut;  the  pilot  and  passenger 
were  killed.  Investigation  of  the  accident  revealed  that  one  of  the  main 
rotor  blades  separated  in-flight.  Preliminary  metallurgical  examination 
revealed  a  fatigue  failure  in  the  root  area  of  the  blade  where  the  blade 
spar  attaches  to  the  root  rib  fitting.  Fatigue  had  progressed  across  70 
percent  of  the  blade's  cross-sec. tion.  Tlie  root  area  of  the  spar  and  fitt¬ 
ing  are  completely  enclosed  by  the  external  blade  skin  and  cannot  be  in¬ 
spected  visually.  Service  time  on  tl>e  main  blade,  PNAD16-1,  was  about  690 
hours, 

Tlie  Safety  Boad  expressed  concern  that  otlier  main  blades  on  Robinson  R-22 
helicopters  nay  be  in  the  sane  condition.  Accordingly,  tlie  NTSB  re¬ 
commended  that  the  FAA  issue  an  immediate  AD  to  establish  a  retirement 
time  on  the  Robinson  R-22  main  rotor  blades  based  on  the  service  time  of 
tlie  failed  blade. 

The  FAA  concurred  in  this  recommendation.  Airworthiness  Directive  (AD) 
di-19-03  was  issued  by  priority  mail  on  September  4,  1981,  establishing  a 
retirement  time  of  lOU  hours  total  time  in  service  for  Robinson  R-22  main 
rotor  blades.  By  letter  dated  November  13,  1981,  the  Board  stated  that 
the  Issuance  of  AD  81-19-03  on  September  4,  1981,  fully  satisfied  Safety 
Recommendation  A-81-101  and  the  recommendation  was  classified  in  a  "Closed 
-Acceptable  Action"  status. 

The  Board  further  recommended  that  the  FAA  develop  and  Implement  an 
inspection  technique  for  the  main  rotor  blades  to  detect  progressive  fa¬ 
tigue  in  the  area  of  tlie  rib  root  fitting. 

The  FAA  and  manufacturers  concluded  tliat  there  is  no  reliable  inspection 
technique  that  will  adequately  determine  whether  cracks  have  developed  in 
the  main  rotor  blade  root  fitting.  As  a  result,  the  root  fitting  was 
redesigned  and  will  be  fatigue  tested  prior  to  establisliment  of  a  new  life 
limit  for  the  redesigned  blade. 

By  letter  dated  November  13,  1981,  the  NTSB  acknowledged  the  FAA's  action 
and  classified  Safety  Recommendation  A-81-102  in  a  Closed — Acceptable 
Alternate  Action"  status. 
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The  NTSB  investigated  an  In-fllght  accident  Involving  a  World  Airways, 

Inc.  DC-10-30  aircraft  while  en  route  from  Baltimore-Washlngton 
International  Airport,  U.S.A. ,  to  Catwlck  International  Airport,  U.K. ,  on 
September  19,  1981. 

The  Investigation  Indicated  that  a  flight  attendant  was  attempting  to 
remove  a  service  cart  from  the  personnel  lift  in  the  lower  galley  when  the 
lift  started  moving  upward.  Tlie  flight  attendant  became  lodged  between 
the  top  of  the  service  cart  and  the  top  of  the  lift's  doorway  opening  and 
as  a  result  sustained  fatal  Injuries. 

The  reason  the  lift  started  moving  upward  with  ttie  lower  galley  lift  door 
open  was  not  clear.  An  Interlock  system  Is  Installed  to  prevent 
energizing  the  lift  motor  and  thus  raising  or  lowering  t)ie  lift  while 
either  tlie  upper  or  lower  lift  door  Is  open.  However,  Investigation 
dlslosed  that  lifts  have  been  observed  to  operate  with  one  of  the  doors 
open.  The  Safety  Board  expressed  concern  about  the  location  of  the 
electrical  Interlock  switches.  The  switches  are  located  In  an  area  where 
they  can  be  damaged  by  service  carts  or  accidently  activated  by  a  flight 
attendant  while  trying  to  remove  a  service  cart. 

A  review  of  the  service  history  of  the  galley  lift  system  revealed  tliat  in 
July  1979,  the  Douglas  Aircraft  Company  Issued  Service  Bulletin  25-266 
following  two  Instances  In  which  operators  had  reported  that  the  galley 
lift  system  had  operated  with  a  lift  door  open.  The  Service  Bulletin 
stated  that  the  electrical  interlock  switches  had  failed  due  to 
contamination  by  various  types  of  foreign  liquid  substances.  Tlie  Service 
Bulletin  also  stated  that  this  condition  could  result  in  Injury  to  flight 
personnel  If  the  lifts  are  operated  while  the  lift  doors  are  open. 

The  investigation  indicated  that  this  Service  Bulletin  had  been  Incor¬ 
porated  on  the  accident  airplane,  but  the  Board  contended  that.  In  addi¬ 
tion  to  mandatory  compliance  of  the  Service  Bulletin  and  interim  proced¬ 
ures  to  prevent  another  accident,  the  design  of  the  entire  interlock  sys¬ 
tem  should  be  changed  to  eliminate  the  potential  for  damage  to  the  Inter¬ 
lock  switches. 

Investigation  also  Indicated  that  the  trapped  flight  attendant  was  not 
immediately  released.  Although  the  reason  for  the  delay  was  not 
positively  determined,  the  Safety  Board  expressed  concern  tliat  the  other 
flight  attendants  may  not  have  been  sufficiently  knowledgeable  about  the 
lift  circuitry  design  and  emergency  operational  methods  to  have  effected  a 
release. 

Accordingly,  the  ilTSB  recommended  tliat  the  KAA  issue  an  Operations  Alert 
Bulletin  to  all  operators  of  DC-10  aircraft,  notifying  them  of  the 
circumstances  of  this  accident  and  Informing  them  to  implement  procedures 
or  temporary  circuitry  changes  which  would  prohibit  flight  attendants  In 
the  main  cabin  service  center  from  activating  the  galley  personnel  lift 
upward  from  the  lower  lobe  galley,  without  verbal  confirmation  that  all 
personnel  are  clear  and  the  lower  lift  door  is  closed. 


The  FAA  concurred  in  tlie  Intent  but  not  in  the  substance  of  this  re¬ 
commendation.  The  FAA  declined  to  initiate  any  changes  to  the  DC-10 
galley  personnel  lift  circuitry  until  a  thorough  review  of  all  safety 
implications  involved  in  such  changes  had  been  completed.  Also  the 
agency  expressed  opposition  to  verbal  communications  as  the  principle 
lift  operating  procedure,  because  the  interphones  are  too  busy  now,  and 
the  pressures  of  providing  good  service  render  such  an  approach 
unrealistic.  Moreover,  circuitry  changes  that  would  negate  control  of  the 
personnel  lift  in  the  galley  service  center  could  have  an  adverse  impact 
on  the  rescue  of  attendants  who  might  become  incapacitated  in  the  lower 
galley. 

The  Board  further  recommended  that  the  FAA  issue  an  AD  to  require  affected 
DC-10  operators  to  immediately  comply  with  the  Douglas  Aircraft  Company's 
Service  Bulletin  25-266.  The  FAA  did  not  concur  in  tills  recommendation. 
The  World  Airways  DC-10-30  airplane  Involved  in  the  fatal  accident  liad  the 
equivalent  of  Service  Bulletin  25-266  Installed  at  Douglas  prior  to 
delivery.  The  door  interlock  switch  which  failed  was  mechanically  jammed 
in  the  actuated  position.  Though  Incorporation  of  S/B  25-266  would  not 
have  altered  the  final  outcome  of  this  accident,  this  aspect  was 
considered  as  part  of  tlie  total  system  review.  The  FAA  noted  that  of  the 
13  incidents  related  to  DC-10  cart/personnel  lift  malfunctions,  dating 
back  to  Augsust  1973,  only  two  involved  contaminated  switches. 

An  additional  recommendation  requested  the  FAA  to  require  a  redesign  of 
the  galley  personnel  and  food  cart  lift  doors  and  door  frames  to  relocate 
the  Interlock  switches  to  a  position  where  they  would  not  be  susceptible 
to  damage  by  food  service  carts,  to  inadvertent  contact  by  personnel 
attempting  removal  of  food  service  carts,  and  to  contamination  by  foreign 
substance. 

The  FAA  concurred  in  the  Intent  of  this  recommendation.  As  part  of  the 
review  referenced  previously,  the  NTSB  was  informed  that  the  following 
system  design  aspects  are  being  studied  for  possible  modification. 

a.  Modify  circuitry  logic  so  that  the  STOP  button  function  takes  pre¬ 
cedent  over  depressed  call  button. 

b.  Modify  "C”  (cart)  lift  control  system  so  that  "C"  lift  can  only  be 
"commanded"  from  lower  galley  station  and  "directed"  (called  for  or  readi¬ 
ed  for  sending  to)  from  the  service  center, 

c.  Modify  interlock,  switcli  installation  to  lessen  susceptibility  to 
damage  from  food/beverage  service  carts. 

d.  Retrofit  of  hermetically  sealed  Interlocked  switches  on  DC-10  air¬ 
planes  not  presently  so  configured. 
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Finally,  the  Board  recommended  that  the  FAA  review  DC-10  operator  training 
programs  for  flight  attendant  personnel  and  fllghtcrews  to  assure  tliat 
they  Include  a  description  and  discussion  of  the  galley  lift  system 
including  the  electrical  circuitry,  location  of  circuit  breakers,  function 
of  door  interlock  switches,  and  emergency  operating  procedures. 

The  FAA  concurred  in  this  recommendation  and  issued  two  Alrcarrier  Op¬ 
erations  Bulletins.  Air  Carrier  Operations  Bulletin  No.  1-76-12  -  Flight 
Attendant  Training  Program  in  Aircraft  with  Lower  Galleys  and  Air  Carrier 
Operations  Bulletin  No.,  1-76-13  -  DC -10  Food  Service  Cart  Lift  address 
the  NTSB's  recommendation  with  the  exception  of  electrical  circuitry.  The 
bulletins  discuss  the  galley  circuit  breaker  location,  electrical  control 
panels,  safety  Interlock  switches,  and  normal  and  abnormal  operating  pro¬ 
cedures,  and  require  that  these  items  be  Included  in  the  carrier's  train¬ 
ing  programs.  All  regions,  whose  carriers  operate  any  aircraft  wltli  lower 
galleys,  have  been  requested  to  review  their  training  programs  and  ensure 
the  programs  Include  the  subjects  listed  in  the  air  carrier  operations 
bulletins.  Electrical  circuitry  was  not  addressed  because  Che  FAA  does 
not  believe  tliat  electrical  repairs  or  attempts  to  bypass  safety  system 
devices  should  be  made  by  crewmembers.  The  electrical  circuitry  should  be 
a  function  of  the  maintenance  department  with  all  repairs  accomplished  by 
a  qualified  technician. 

The  FAA  Issued  a  general  notice  (GENOT)  to  all  regions  requesting  tliat 
each  principal  operations  inspector  review  the  procedures  for  tliose  as¬ 
signed  carriers  that  have  lower  galleys.  The  carriers  have  been  requested 
to  perform  a  galley  lift  preflight  check  for  proper  operation  of  the  door 
Interlock  system  switches,  normal  control  button  sequence  operation,  and 
emergency  stop  button  operating  prior  to  each  flight.  Any  malfunction 
should  be  recorded  in  the  aircraft  maintenance  log  and  either  repaired  or 
proper  dispatch  procedures  followed  in  accordance  with  the  aircraft's  min¬ 
imum  equipment  list. 

The  FAA  Informed  the  Board  of  the  findings  by  letter  dated  December  1, 
1981.  As  of  this  date,  no  further  response  from  tlie  NTSB  has  been 
received. 
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us  Deportment 
ol  Transportation 

Federal  Aviation 
Administration 


FOC  moepenaence  Ave  5  w 
D  C  20b9i 


July  1,  1981 


The  Honorable  James  B.  King 
Chainran,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Reconmendation  A-81-35  issued  by  the 
Board  on  April  2,  1981.  These  reoofmiendations  resulted  from  the  Board's 
investigation  of  the  crash  of  a  Douglas  DC-3  near  West  End  Settlement,  Grand 
Bahama  Island,  on  the  night  of  September  12,  1980. 

A-81-35.  Require  all  aircraft  used  in  revenue  passenger  operations  which 
are  not  presently  required  to  be  equipped  with  an  approved  weather  detection 
device  under  14  CFR  121  or  14  CFR  135  to  have  an  appropriate  airborne 
weather  detection  device  that  is  in  satisfactory  operating  condition  when 
flight  under  Iri-^  er  night  VFR  conditions  is  anticipated  and  current  weather 
reports  indicate  tliat  thunderstorms  or  other  pot^tially  hazardous  weather 
conditions  that  can  be  detected  with  an  airborne  weather  detection  device 
may  reasonably  be  expected  along  the  route  to  be  flcwn. 

FAA  Ccmnent.  The  Federal  Aviation  Administration  (FAA)  recognizes  that 
certain  aircraft  may  operate  without  a  weather  detection  device  or  airborne 
weather  radar.  Existing  regulations  require  that  these  operators  avoid 
hazardous  meteoroJogical  conditions.  FAA  guidance  material  and  advisory 
circulars  (AC)  clearly  identify  thunderstorms  to  be  potenticilly  hazardous 
meteorological  conditions.  Therefore,  a  flight  must  be  cancelled  or 
rerouted  if  thur.derstonns  are  reported  for  the  route  of  flight  and  no  radar 
or  detection  systems  were  operable  on  the  aircraft. 

The  Federal  Aviation  Itegulations  (FAR)  and  AC  are  very  clear  in  their 
guidance  for  weather  operations.  An  operator  using  aircraft  without  weather 
radar  can  safely  operate  if  the  rules  and  guidance  are  observed. 

FAR  Part  135.67  contains  the  requirement  that  pilots  report  potentially 
hazardous  meteorological  conditions.  FAR  Part  121.599  requires  that  the 
pilot  and/or  dispatcher  be  thoroughly  familiar  with  the  weather  on  the  route 
to  be  flown.  FAR  Part  135.69  and  FAR  Part  121.551  require  a  restriction  or  a 
suspension  of  operations  if  the  operator  detects  a  hazard.  In  all  cases  the 
pilot  in  oonmand  has  the  emergency  authority  to  take  the  necessary  actions 
to  avoid  encountering  any  hazardous  meteorological  conditions  under 
FAR  Parts  91.3,  121.559,  and  135.19. 
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A  letter  heis  been  sent  to  all  PAA  Itegional  Plight  Standards  Division  Chiefs 
which  requires  additioned  aiphasis  on  the  surveillance  of  these  operators 
with  regard  to  oonpliance  with  the  regulatory  criteria.  Ihe  letter 
instructs  the  regions  to  insure  that  the  carriers  that  have  aircraft  not 
equipped  with  the  weather  detection  device  or  weather  radar  understand  the 
importance  of  avoiding  hazardous  weather  conditions.  Ihe  carriers  are  elso 
to  be  informed  that  the  PAA  surveillance  effort  will  include  observation  of 
how  flights  are  conducted  with  reference  to  hazardous  weather.  A  copy  of 
this  letter  is  enclosed  for  your  information. 

Ihe  PAA  considers  action  conpleted  on  Safety  Hecormendation  A-81-35. 

Sincerely, 


J.  Lynn  Helms 
Administrator 

Enclosure 


2 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  April  2,  1981 


Forwarded  to: 

Mr.  Charles  E.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20594 


SAFETY  RECOMMENDATION(S) 
_ A-8ir35 _ 


On  the  night  of  September  12,  1980,  a  Douglas  DC-3,  owned  and  operated  by 
Florida  Commuter  Airlines,  crashed  and  sank  in  approximately  1,800  feet  of  water  near 
West  End  Settlement,  Grand  Bahama  Island.  All  4  crewmembers  and  30  passengers 
were  killed. 

The  Safely  Board's  investigation  of  the  accident  has  revealed  that  the  aircraft 
was  being  operated  in  an  area  of  forecast  thunderstorm  activity  although  it  was  not 
equipped  with,  nor  was  it  required  to  have,  an  airborne  weather  detection  device.-^  This 
accident  again  focused  our  attention  on  the  fact  that  the  Douglas  DC-3  is  exempt  from 
airborne  weather  detection  device  requirements  of  14  CFR  121.357,  14  CFR  135.173. 
and  14  CFR  135.175  because  it  was  certificated  before  the  enactment  of  the  Transpoft 
Category  Rules.  The  Safety  Board  believes  that  this  apparent  regulatory  gap 
contributed  to  an  obviously  unsafe  flight  operation.  Thunderstorms  and  other  forms  of 
severe  weather  activity  can  be  detected  by  airborne  weather  detection  devices,  thus 
warning  the  flightcrew  of  a  potentially  unsafe  flightpath.  The  evidence  indicates  that 
thunderstorms  were  in  the  area  where  the  aircraft  was  last  reported. 

The  Safety  Board  is  aware  of  and  supports  the  independent  review  being 
conducted  by  the  Federal  Aviation  Administration  (FA A)  and  the  Bahama  Government 
of  equipment  requirements  for  large  aircraft  (as  defined  by  14  CFR  Part  1)  certificated 
before  the  enactment  of  Transport  Category  Rules. 

The  Safety  Board  believes  that  an  airborne  weather  detection  device  is  an 
essential  system  for  the  safe  and  efficient  operation  of  all  aircraft  and  therefore  urges 
the  Federal  Aviation  Admini.stration  to  require  aU  multiengine  small  aircraft  having  a 
passenger  seating  configuration,  excluding  any  pilot  seat,  of  more  than  10  scats  and  aU 
large  aircraft  which  are  engaged  in  passenger  carrying  operations  to  have  an  airborne 
weather  detection  device  in  satisfactory  operating  condition  on  board  when  hazardous 

1/  As  used  herein  airborne  weather  detection  device  includes  airborne  thunderstorm 
detection  equipment  (14  CFR  135.173)  and  airborne  weather  radar  equipment  (14  CFR 
121.357  and  14  CFR  135.175). 
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weather  conditions  may  be  expected  along  the  route  to  be  flown.  Such  equipment  is 
currently  required  only  for  large  transport  category  aircraft  and  for  small  multiengine 
aircraft  having  passenger  seating  configurations  (excluding  any  pilot  seat)  of  10  or  more 
seats. 


Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Require  all  aircraft  used  in  revenue  passenger  operations  which  are  not 
presently  required  to  be  equipped  with  an  approved  weather  detection 
device  under  14  CFR  121  or  14  CFR  135  to  have  an  appropriate  airborne 
weather  detection  device  that  is  in  satisfactory  operating  condition  when 
flight  under  IFR  or  night  VFR  conditions  is  anticipated  and  current 
weather  reports  indicate  that  thunderstorms  or  other  potentially 
hazardous  weather  conditions  that  can  be  detected  with  an  airborne 
weather  detection  device  may  reasonably  be  expected  along  the  route  to 
be  flown.  (Class  n,  Priority  Action)  (A-81-35). 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members 
concurred  in  this  recommendation.  GOLDMAN,  Member,  did  not  participate. 
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National  Transportation  Safaty  Board 

Washington,  D.C.  20604 
September  18,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Reference  is  made  to  your  letter  dated  July  1,  1981,  responding  to  National 
Transportation  Safety  Board  Safety  Reconsnendations  A-81-36  through  -38  issued 
April  2,  1981.  These  reconmendations  stemmed  from  our  investigation  of  an 
accident  involving  a  Piper  Model  PA- 20,  near  East  Berlin,  Pennsylvania,  on 
November  26,  1980.  The  right  %ang  separated  in  flight  due  to  metal  fatigue 
failure  of  the  lower  rear  lift  strut  fork.  Our  ccnments  follow: 

A-81-36.  Airworthiness  Directive  (AD)  80-22-15  is  confusing  euid  difficult  to 
comply  with.  Thus  many  lift  strut  forks,  like  those  installed  in  N7453K  \d:ich 
had  cracked  prior  to  failure,  are  also  likely  to  be  cracked  emd  installed  in 
other  airplanes.  A  lack  of  gross  numbers  of  inflight  airframe  failure  accidents, 
therefore,  is  not  by  itself  indicative  of  the  airworthiness  of  these  parts. 

Your  reference  to  a  potential  requirement  for  72,000  forks  as  a  result  of  this 
recommendation  is  not  correct.  That  potential  requirement  was  created  when  AD 
80-22-15  was  Issued  Indeed  many  of  these  forks  have  already  been  replaced. 

In  safety  Recommendation  A-Bl-36  through  -38  we  did  not  question  the  main¬ 
tenance  records  of  Piper  Model  PA-20,  N7453K.  We  merely  stated  that  "Maintenance 
records  indicate  that  the  accident  aircraft,  N7453K,  had  been  inspected  in 
accordance  with  the  April  25,  1980,  directive  and  that  the  forks  had  been  inspected 
magnetically."  Despite  the  specific  and  direct  efforts  of  the  owner  of  N7453K 
to  comply  with  this  directive,  both  he  and  his  family  subsequently  perished  when 
one  of  the  forks  failed.  It  had  not  been  given  a  proper  magnetic  inspection. 

Ke  have  confidence  in  the  new  forks  recently  installed  in  these  aircraft 
since  they  have  been  magnetically  inspected  by  the  manufacturer.  Magnetic 
inspections  performed  in  the  field,  however,  have  not  proven  reliable.  These 
magnetic  inspections  should  be  performed  by  the  manufacturer  as  proposed  in 
Safety  Recommendation  A-81-38  and  the  currently  installed  lift  strut  forks 
should  be  replaced  with  new  certified  forks  vAiich  have  been  similiarly  inspected. 
We,  therefore,  request  reconsideration  of  this  recommendation  which  we  are 
classifying  in  an  "Open— Unacceptable  Action"  status. 


5 


Honorable  J.  Lynn  Helms 


2 


A-81-37.  He  are  satisfied  with  the  FAA's  proposed  actions  and  await  a  further 
response.  This  recommendation  is  maintained  in  an  "Open- -Acceptable  Action" 
status. 

A-81-38.  You  indicate  that  a  requirement  to  have  magnetic  inspections  of  the 
forks  performed  at  Piper  or  other  designated  inspection  stations  could  create 
unnecessary  expense,  inconvenience,  and  confusion.  However,  you  also  indicate 
that  the  more  than  60  magnetically  inspected  forks  received  from  the  field  were 
determined  to  be  cracked  when  in  fact  none  were  cracked.  This  gross  error  in 
field  interpretation  of  magnetic  inspections  was  subsequently  discovered  when 
these  forks  were  given  a  "proper  magnetic  inspection"  at  Piper  and  other  facil¬ 
ities.  This  is  precisely  what  the  Board  is  recommending.  Since  AD  80-22-15 
requires  replacement  of  any  forks  determined  to  be  cracked  (and  it  may  take  weeks 
to  get  them),  the  inconvenience,  confusion,  and  unnecessary  expense  referred  to 
in  your  response  is  uniquely  related  to  magnetic  inspections  performed  in  the 
field.  This  undesirable  situation  could  be  avoided  if  Safety  Recommendation 
A-81-38  were  implemented.  We,  therefore,  request  your  reconsideration  of  this 
recommendation  which  we  are  maintaining  in  an  "Open- -Unacceptable  Action"  status. 

Sincerely  yours. 


nes  B.  K 


US  Department 
o(  TranspoftafKxi 

Federal  Aviation 
Administration 


Otttce  o(  ihft  Admmisiraiot 


f.OO  moepenoence  Ave  S  w 
WasnmQion  DC  20S9i 


July  1,  1981 


Ihe  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendations  A-81-36  through  A-81-38 
issued  by  the  Board  on  April  2,  1981.  These  reconmendations  resulted  from 
the  Board's  investigation  of  the  crash  of  a  Piper  Model  PA-20,  N7453K, 
near  East  Berlin,  Pennsylvania,  on  November  26,  1980.  Safety 
Recommendation  A-eO-26  was  issued  on  April  9,  1980,  and  also  addressed  wing 
lift  fork  fatigue  problems  in  Piper  aircraft.  Hie  FAA  issued  several 
airworthiness  c’.  receives  (AD)  m  response  to  that  recammends.  ion. 

A-81-36.  Issue  an  airworthiness  directive  superseding  AD  80-22-15  to 
require  that  all  lift  strut  forks  currently  installed  on  affected  Piper 
aircraft,  including  forks  with  rolled  threads,  be  replaced  with  new, 
certified,  magnetically  inspected  forks.  (This  requirement  need  not  apply 
in  cases  where  such  new  forks  have  already  been  installed  in  accordance 
with  AD  80-22-15. ) 

FAA  Canment.  The  Pedercil  Aviation  Administration  (FAA)  does  not  concur  in 
the  conclusicsi  that  AD  80-22-15  and  the  preceding  emergency  AD's  have  not 
been  effective  in  assuring  airworthiness  of  the  Piper  Wing-Lift  Por)cs.  The 
fork  AD  has  been  in  effect  since  April  17,  1980,  and  is  applicable  to 
about  18,000  airplanes.  Since  that  date,  only  one  fork  failure  has  been 
reported.  As  the  Board  notes,  the  AD  compliance  record  and  service  history 
for  this  particular  fork  were  questionable. 

We  are  aware  that  reference  to  the  previous  emergency  AD's  was  omitted  from 
AD  80-22-15.  We  subsequently  reviewed  this  matter  and  concluded  that  a 
revision  to  AD  80-22-15  to  reference  the  emergency  AD's  was  not  necessary. 
This  determination  was  reached  because  the  180-day  compliance  time  for 
replacement  of  for)cs  with  machined  threads,  as  specified  in  the  April  25, 
1981,  emergency  AD,  had  ailready  expired  when  AD  80-22-15  was  issued.  The 
procedure  for  distributing  AD's  has  since  been  revised  so  that  repair 
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stations  now  receive  emergency  AD's  once  every  2  weeks.  Although  it  is 
unlikely  that  maintenance  personnel  would  be  unaware  of  potential  lift 
strut  fork  fatigue  problems,  this  possibility  could  have  occurred  since  it 
is  the  responsibility  of  the  owner/operator  to  insure  compliance  with 
emergency  AD's, 

We  do  not,  however,  agree  with  the  conclusion  that  one  failure,  based  on 
questionable  records,  casts  doubt  on  the  condition  of  all  lift  strut  forks 
currently  installed  in  sane  18,000  airplanes.  Visual  exaiTiination  of  failed 
forks  from  Piper  PA~20,  N7453K  airplane,  revealed  that  both  for/^  showc-J 
indications  of  cracks  existing  before  failure,  and  a  considerable  amouTit  of 
corrosion  at  the  crack  sites.  Ihis  is  confirmed  in  the  NTSB  Metallurgical 
Factual  Report  No.  81-23  dated  February  20,  1981.  As  the  NTSB  indicates, 
log  records  for  this  airplane  reflect  that  conpliance  with  the  emergency 
AD,  dated  April  25,  1980,  was  performed  per  paragraph  (a)(3),  which 
requires  "magnetic"  inspection.  At  that  time  the  forks  were  classified  as 
machine-cut  threaded  type.  Since  issuance  of  the  fork  AD,  we  have  received 
more  theiri  60  forks  fron,  the  field  which,  according  to  the  required  magnetic 
inspection,  were  determined  to  be  cracked.  'These  for)js  were  sent  to  Piper 
Aircraft  Corporation,  and  to  other  sources,  for  the  purpose  of  confirming 
the  presence  of  cracks.  With  a  proc>erly  performed  magnetic  inspection, 
none  of  these  forks,  in  fact,  was  determined  to  have  cracks  and  our 
experience  indicates  that  the  magnetic  inspection  is  likely  to  indicate 
cracks  when  they  do  not  exist.  Therefore,  rather  than  assuming  that  cracks 
were  overlooked  on  N7453K  during  inspection,  we  are  more  inclined  to 
believe  that  the  inspection  was  noi  accarplished. 

In  view  of  our  experience,  we  do  not  find  a  justifiable  reason  to  require 
replacement  of  all  forks  as  recommended  in  A-81-36.  Replacement  of  these 
forks  may  involve  18,000  airplanes,  creating  demand  for  seme  72,000  forks. 
This,  in  turn,  could  create  unnecessary  expense  for  owners  and  the  small 
airplane  industry. 

In  regard  to  replacement  of  forks  for  part  (b)  airplanes  of  AD  80-22-15,  ve 
have  no  justification  for  this  action  because  we  have  no  maintenance  or 
defect  reports  which  indicate  problems  with  the  forks  on  these  airplanes. 

As  you  know,  fatigue  of  metal  elements  depends  not  only  on  the  method  of 
fabrication  of  tiie  parts,  but  also  on  the  loading  spectrun  to  which  the 
part  is  subjected.  'Ihe  reason  ve  have  had  no  prcble)Tis  with  the  machine-cut 
threads  on  these  aircraft  since  the  issuance  of  AD  58-10-02,  is  probably 
due  to  the  different  loading  spectra. 

The  FAA  intends  to  take  no  further  action  on  Safety  Rscotnmendation  A-81-36. 

A-81-37.  Require  manufacturers  of  rolled  thread  lift  strut  forks  to  be 
installed  on  Piper  aircraft  to  identify  them  with  a  part  nimber  different 
fttan' that  of  forks  with  machined  threads. 

FAA  Garment.  The  FAA  cannot  require  the  manufacturer  to  identify  parts  by 
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an  FAA  specified  method.  Rather,  any  effective  method  is  deemed 
acceptable.  Piper  elects  to  container-mark  all  lift  strut  forks  because 
their  experience  has  shown  that  subsequent  operations  after  machining, 
i.e. ,  plating,  painting,  etc.,  could  cause  the  part  identity  to  be  lost. 
Further,  container-marking  ciscertains  receipt  of  the  proper  part  when  parts 
are  replaced  or  shipped  out  as  spares. 

We  do,  however,  agree  with  the  intent  of  the  recommendation,  which  is  to 
provide  the  operators  and  mechanics  in  the  field  with  better  identification 
of  parts  with  rolled  threads.  We  will  be  meeting  with  Piper  on  or  about 
July  6  to  discuss  this  issue,  and  we  will  seek,  (1)  voluntary  action  to 
change  the  part  nutber  for  parts  with  rolled  threads  or,  (2)  mark  the  parts 
to  indicate  the  threads  are  rolled  or,  (3)  both  actions.  We  will  inform 
the  Board  of  action  taken  as  a  result  of  the  meeting  with  Piper. 

A-81-38.  Specify  that  required  inspections  of  lift  strut  forks  on  Piper 
aircraft  (enunerated  in  AD  80-22-15)  be  performed  only  by  manufacturers 
authorized  to  fabricate  these  forks  or  by  other  designated  central 
inspection  facilities  having  the  requisite  facilities  and  expertise. 

FAA  Comment.  Maintenance  of  U.S.  registered  civil  aircraft  may  be 
performed  only  by  persons  and/or  agencies  authorized  under  FAR  43.3,  and  is 
further  limited  by  applicable  portions  of  FAR  65,  FAR  121,  and  FAR  145. 

For  this  reason,  AD's  seldom  specify  who  may  perform  the  \^rk  unless  the 
provision  is  less  restrictive  in  nature.  Ito  require  small  airplane 
cv/ners/oi  era tors  to  have  the  inspections  performed  ty  manufacturers  and 
only  certain  other  designated  inspection  stations,  could  create  unnecessary 
expense,  inconvenience,  and  confusion.  Accordingly,  the  FAA  does  not 
intend  to  pursue  further  action  on  this  reocmmendation.  However,  we  do 
intend  to  revise  AD  80-22-15  for  the  purpose  of  simplification.  The  FAA 
considers  action  ccrpleted  on  Safety  Reccmmendation  A-81-38. 

Sincerely, 

J.  L^n  Helms 

Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  O.C. 


Corrected  copy 
ISSUED:  April  2,  1981 


Forwarded  to:  \ 

Mr.  Charles  E.  Weithoner  I 

Acting  Administrator  / 

Federal  Aviation  Administration  I  SAFETY  RECOMMENDATION  (S) 

Washington,  D.C.  20591  ) 

\  A-81-36  through  -38 


On  November  26,  1980,  a  Piper  Model  PA-20,  N7453K,  crashed  approximately 
3  miles  southwest  of  East  Berlin,  Pennsylvania,  after  the  right  wing  separated  in  flight 
due  to  metal  fatigue  failure  of  the  lower  rear  lift  strut  fork.  All  three  persons  aboard 
were  killed. 

In  Safety  Recommendation  A-80-26,  issued  on  April  9,  1980,  the  Safety  Board 
directed  the  Federal  Aviation  Administration's  (FAA)  attention  to  several  similar  fatal 
accidents  involving  Piper  aircraft.  As  a  result,  the  FAA  issued  two  emergency 
airworthiness  directives  (AD)  dated  April  17,  1980,  and  April  25,  1980,  and  AD  80-22-15 
dated  October  29,  1980,  warning  of  potential  fork  fatigue  cracking  and  failures.  These 
directives  required  the  replacement  of  machine  (cut)-thread  forks  with  forks  having 
rolled  threads  within  the  next  50  hours  or  180  days,  whichever  occurred  first,  and 
periodic  dye  penetrant  and/or  magnetic  particle  inspections  of  the  forks.  Maintenance 
records  indicate  that  the  accident  aircraft,  N7453K,  had  been  inspected  in  accordance 
with  the  April  25,  1980,  directive  and  that  the  forks  had  been  inspected  magnetically. 

A  review  of  AD  80-22-15  indicates  that  the  directive  is  confusing  and  difficult  to 
comply  with  and  that  it  makes  no  reference  to  the  previous  emergency  directives 
(which  were  effective  upon  receipt).  Although  AD  80-22-15  contains  fork  replacement 
requirements  identical  to  those  contained  in  the  emergency  directives  (i.e.,  within  the 
next  50  hours  in  service  or  180  days),  it  has  an  effective  date  of  November  3,  1980. 
However,  discussion  with  FAA  Eastern  Region  personnel  indicated  that  the  requirement 
for  the  50-hour/180-day  inspection  period  and  the  requirement  for  replacing  with 
rolled-thread  forks  was  intended  to  have  been  effective  upon  receipt  of  the  first 
emergency  directive  issued  on  April  17,  1980. 

Neither  emergency  directive  was  indexed  in  the  FAA's  biweekly  listing. 
Therefore,  unless  the  owner/operator  recipients  of  the  emergency  directive  advised 
them,  maintenance  personnel  would  not  have  been  routinely  aware  of  any  potential  lift 
strut  fork  fatigue  problems  before  October  29,  1980,  when  AD  80-22-15  was  issued.  As 
a  result,  some  affected  aircraft  given  annual  inspections  between  April  17,  1980,  and 
October  29,  1980,  were  inadvertently  certified  as  airworthy  without  complying  with  the 
emergency  directives. 
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AD  80-22-15  requires  that  maintenance  personnel  distinguish  between  lift  strut 
forks  with  machined  threads  and  those  with  rolled  threads.  However,  there  is  no  advice, 
method,  or  procedure  contained  in  the  AD  (such  as  reference  to  appropriate 
magnification,  thread  gauge,  etc.)  to  assist  them  in  doing  so.  The  mechanic  who  inspected 
the  fork  which  failed  in  the  accident  aircraft  incorrectly  identified  rolled  threads  as  being 
machined  threads.  Comments  from  other  mechanics  indicated  that  they  are  experiencing 
similar  difficulties  in  distinguishing  rolled  threads  and  machined  threads.  Therefore,  the 
Safety  Board  believes  that  forks  with  rolled  threads  should  have  a  part  number  different 
from  those  of  forks  with  machined  threads  to  simplify  identification  and  to  avoid  the 
identification  problem  in  future  inspections. 

The  airframe  maintenance  log  for  the  accident  aircraft  indicated  that  the  lift  strut 
forks  had  been  inspected  by  magnetic  means  in  June  1980.  Examination  of  the  failed  fork, 
however,  revealed  extensive  fatigue  cracking  across  the  face  of  the  fracture  and  in 
several  other  thread  root  sections  of  the  fork  as  well.  It  is  unlikely  that  this  fatigue 
developed  in  the  interim  between  the  June  inspection  and  the  accident.  Rather,  it 
appears  that  it  was  simply  not  detected  during  the  required  magnetic  inspection 
performed  in  the  field.  Other  similar  field  inspections  have  indicated  cracked  forks  where 
no  cracks  actually  existed.  Because  of  the  physical  characteristics  of  the  fork  threads, 
considerable  experience  and  expertise  may  be  required  in  interpreting  the  results  of  the 
magnetic  particle  inspection.  Therefore,  the  Safety  Board  believes  that  performance  of 
the  inspection  should  be  limited  to  designated  central  facilities  such  as  the  manufacturer's 
plant,  where  fork  inspection,  metallurgy,  and  quality  control  can  be  closely  monitored  by 
specialists. 

The  Safety  Board  concludes  that  AD  80-22-15  and  the  preceding  emergency 
directives  have  not  been  effective  in  assuring  the  continued  airworthiness  of  these  lift 
strut  forks  and  that  any  effort  to  amend  the  AD  would  further  complicate  an  already 
confused  situation.  The  Safety  Board  believes  that  a  new  AD  is  needed  to  resolve  the 
doubt  which  exists  regarding  the  condition  of  all  lift  strut  forks  currently  installed, 
including  those  with  rolled  threads.  Consequently,  the  superseding  AD  should  require  the 
replacement  of  all  existing  lift  strut  forks  with  new  forks  unless  such  replacement  has 
already  been  accomplished  in  compliance  with  AD  80-22-15.  The  periodic  fork  inspection 
and  replacement  intervals  specified  in  AD  80-22-15  appear  adequate  and  should  be 
retained  in  the  new  AD. 

T'herefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  airworthiness  directive  superseding  AD  80-22-15  to  require  that 
all  lift  strut  forks  currently  installed  on  affected  Piper  aircraft, 
including  forks  with  rolled  threads,  be  replaced  with  new,  certified, 
magnetically  inspected  forks.  (This  requirement  need  not  apply  in  cases 
where  such  new  forks  have  already  been  installed  in  accordance  with 
AD  80-22-15.)  (Class  H,  Priority  Action)  (A-81-36) 

Require  manufacturers  of  rolled  thread  lift  strut  forks  to  be  installed  on 
Piper  aircraft  to  identify  them  with  a  part  number  different  from  that  of 
forks  with  machined  threads.  (Class  II,  Priority  Action)  (A-81-37) 
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Specify  that  required  inspections  of  lift  strut  forks  on  Piper  aircraft 
(enumerated  in  AD  80-22-15)  be  performed  only  by  manufacturers 
authorized  to  fabricate  these  forks  or  by  other  designated  central 
inspection  facilities  having  the  requisite  facilities  and  expertise. 

(Class  n,  Priority  Action)  (A-8t-38) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS,  GOLDMAN,  and 
BURSLEY,  Members,  concurred  in  these  recommendations. 
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Office  of  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D  C.  20594 

July  27,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

f^'ederal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  dated  July  10,  1981,  responding  to  N.itional 
Transportation  Safety  Board  Safety  Roionimendatlon  A-81-43  issued  April  13,  1981, 
This  recommendation  stemmed  from  our  investigation  of  an  inflight  incident  involv¬ 
ing  a  deHavilland  DH-114,  southeast  of  Fort  Myers,  Florida,  on  November  17,  1980. 
Investigation  revealed  that  the  wing  leading  edge  inspection  plate  located 
between  Ho.  3  and  No.  A  engine  nacelles  became  unlatched,  popped  open  and  was 
partially  torn  off  from  the  wing  structure.  We  recommended  chat  the  Federal 
Aviation  Administration  (FAA)  issue  an  airworthiness  directive  to  require  the 
latching  mechanism  on  all  wing  leading  edge  inspection  doors  on  deHavilland 
DK-114  aircraft  be  safety  wired  in  accordance  with  Prinair's  Engineering  Order 
923-1. 


We  note  that  the  FAA  is  awaiting  the  manufacturer's  assessment  of  the  problem 
and  will  Inform  the  Safety  Board  of  Intended  action.  Ponding  the  FAA's  further 
response.  Safety  Recommendation  A-81-A3  is  maintained  in  an  "Open — Acceptable 
Action"  status. 


Sincerely  yours. 
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US  Department 
of  Transportation 

Federal  Aviation 
Administration 


July  10,  1981 


Ihe  Honorable  James  B.  King 
Qiairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 
Washington,  D.  C.  20954 

Dear  Mr.  Chairman; 


This  is  in  response  to  NTSB  Safety  Hecanntendation  A-81-43  issued  by  the  Board 
on  April  13,  1981.  This  recommendation  resulted  from  the  Board's  investi¬ 
gation  of  an  incident  involving  Air  Miami  Air  Taxi  Flight  421,  southeast  of 
Fort  Myers,  Florida,  on  November  17,  1980.  The  flight  encountered  an  area  of 
moderate  turbulence  and  landed  at  Immokalee  Airport  with  no  injuries  to 
crewmembers  or  passengers. 

A-81-43.  Issue  an  airworthiness  directive  bo  require  that  all 
dellavilland  DH-114  aircraft  wing  leading  edge  inspection  door  latching 
mechanisms  be  secured  in  the  closed  and  locked  position  in  accordance  with 
Prinair's  Engineering  Order  923-1. 

FAA  Cownent.  Several  years  ago  the  airplane  manufacturer  experienced  similar 
problems  with  the  leading  edge  inspection  doors  and  issued  a  service  bulletin 
to  correct  the  problem.  When  the  Federal  Aviation  AJministration  (FAA) 
discussed  the  NTSB  recommendation  with  deHavilland  (British  Aircraft 
Oorporation,  Inc.),  the  manufacturer  claimed  no  knowledge  of  recent  service 
problems  and  was  unaware  of  the  Prinair  engineering  order  (E.O. )  calling  for 
safety  wiring  of  the  doors.  At  that  time,  the  FAA  was  informed  by  the 
manufacturer  that  the  problem  was  again  under  review,  including  the  Prinair 
E.O. ,  with  the  ultimate  goal  of  providing  a  modification. 

Our  review  of  the  Service  Difficulty  ^stem  reveals  that  only  twa 
U.S.  operators  have  lost  leading  edge  inspection  doors,  neither  incident  having 
resulted  in  an  accident.  Although  we  could  issue  an  airworthiness  directive  to 
require  more  positive  latching  by  use  of  safety  wire,  there  is  no  assurance 
that  flight  or  ground  loads  will  not  eventually  fail  the  safety  wire. 
Accordingly,  we  believe  it  more  appropriate  to  await  the  manufacturer's 
assessment  of  the  situation;  then  notify  the  Board  of  our  intended  final  action 
after  further  discussions  with  the  manufacturer. 

Sincerely, 


I.  Lyn 


J,  Lynn  Il(>lm;; 
Adminint  rnbor 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  April  13,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator-Designate 
Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-43 


On  November  17,  1980,  Air  Miami  Air  Taxi  Flight  421,  a  deHavilland  DH-114, 
operating  for  Air  Florida,  was  being  vectored  at  a  point  about  30  miles  southeast  of 
Fort  Myers,  Florida,  when  it  encountered  an  area  of  light  to  moderate  turbulence.  The 
aircraft  experienced  "a  moderate  updraft  followed  by  a  severe  downdraft"  and 
continued  to  descend  at  a  high  rate  with  heavy  buffeting.  At  the  time,  the  copilot 
noticed  a  section  of  the  right  wing  leading  edge  between  the  No.  3  and  the  No.  4  engine 
nacelles  was  missing.  Rather  than  continue  to  his  destination,  the  pilot  elected  to  land 
at  Immokalee  Airport  located  about  3  miles  away.  The  pilot  landed  the  aircraft 
successfully  without  injuring  any  of  the  3  crewmembers  or  the  13  passengers  aboard. 

Investigation  revealed  that  the  latch  fastener  arm  on  the  right  wing  outboard 
leading  edge  inspection  door  moved  out  of  position  and  the  door  opened  upward  into  the 
slip  stream,  causing  a  "spoiler"  type  reaction  and  partial  loss  of  aircrah  control.  A 
major  portion  of  the  door's  upper  structure  also  separated  from  the  aircraft.  The 
latching  mechanism  failure  was  probably  caused  by  a  combination  of  factors,  such  as 
flexing  of  the  wing,  air  flow,  or  wear. 

Prinair  of  Puerto  Rico,  operator  of  a  fleet  of  25  deHavilland  DH-114  aircraft,  and 
Caribbean  Aircraft  Development,  Inc.,  (CADI),  an  overhaul  facility  for  the  DH-H4 
aircraft,  has  advised  the  Safety  Board  that  a  number  of  similar  incidents  have  occurred 
and  that  partial  loss  of  aircraft  control  had  been  experienced  in  each  instance.  CADI 
adopted  a  method  of  securing  each  inboard  and  outboard  wing  leading  edge  inspection 
door  latch  fastener  arm  and  latch  crossbar  in  the  closed  and  locked  position  by  using 
MS  9226-05  safety  wire.  Prinair  has  prepared  and  issued  Engineering  Order  923-1 
covering  this  modification  for  the  internal  use  of  Prinair  and  C.ADL 
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In  view  of  the  above,  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration: 

Issue  an  airworthiness  directive  to  require  that  all  deHavilland  DH-114 
aircraft  wing  leading  edge  inspection  door  latching  mechanisms  be 
secured  in  the  closed  and  locked  position  in  accordance  with  Prinair's 
Engineering  Order  923-1.  (Class  II,  Priority  Action)  (A-81-43) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


j4mesBr1?^ing 

jChatfman 


Office  of  the  Chairman 


National  Transportation  Safety  Board 


Washington,  D.C.  20594 
August  11,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  fir.  Helms: 

Thank  you  for  your  letter  dated  July  15,  1981,  responding  to  tiational  irans- 
portation  Safety  Board  Safety  Recommendations  A-81-44  and  A-81-45  issued  April  16, 
1981.  These  recommendations  stemmed  from  our  investigation  of  an  accident  involv¬ 
ing  a  Bellanca  SKCAB  Decathlon  aircraft  in  Queenstown,  Maryland,  on  March  7,  1979. 
Investigation  revealed  that  the  rear-control  stick  may  have  become  entangled  in 
the  front  seat  aerobatic  shoulder  harness  during  full  forward  stick  maneuvers. 

Advisory  Circular  No.  43-16,  General  Aviation  Airworthiness  Alerts,  Alert 
No.  36  of  July  1981,  fulfills  Safety  Recommendation  A-81-44  which  is  now  clas¬ 
sified  in  a  "Closed--Acceptable  Action"  status. 

In  response  to  Safety  Recommendation  A-81-45,  we  note  that  the  Federal 
Aviation  Administration  will  issue  an  airworthiness  directive  and  take  other 
actions  to  ensure  the  proper  installation  of  safety  restraint  systems  in  the 
Decathlon  aircraft.  This  recommendation  is  classified  in  an  "Open — Acceptable 
Action"  status  pending  its  fulfillment. 

Sincerely  yours. 


'J^ 


James  B.  Kina 
"Chairman 


US  Deparfmenf 
of  Transportation 

Federal  Aviation 
Administrotion 


July  15,  1981 


Ihe  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Becotmrendations  A-81-44  and  A-81-45 
issued  by  the  Board  on  April  16,  1981.  These  recommendations  resulted  from 
the  Board’s  investigation  of  the  crash  of  a  Bellanca  8KCAB  Decathlon 
aircraft  in  0-ieenstown,  Maryland,  on  March  7,  1979. 

A-81-44.  Immediately  issue  a  General  Aviation  Airwortluness  Alert  warning 
Decathlon  owners  of  the  potential  hazards  to  aerobatic  flight  when  tliey 
modify  Decathlon  ac’  obatic  restraint  systems  by  attaching  the  shoulder 
harness  to  the  seatpan  frame  and/or  route  the  shoulder  straps  behind  tlie 
seatback. 

FAA  Corment.  The  Federal  Aviation  Administration  (FAA)  concurs  in  this 
recommendation  and  has  issued  an  Airworthiness  Alert  (copy  enclosed).  The 
FAA  considers  action  cottpleted  on  Safety  Recommendation  A-81-44. 

A-81-45.  Issue  an  Airworthiness  Directive  revising  the  Bellanca  Decathlon 
FAA-approved  flight  manucil  for  aircraft  manufactured  prior  to  1977  to 
include  the  relevant  cautionary  information  of  section  2.1.9,  "Occupant 
Restraint  Systems,"  which  is  contained  in  subsequent  approved  flight 
manuals.  An  accurate  description  of  the  proper  installation  of  the 
restraint  systems  should  be  included. 

FAA  Comment.  The  FAA  concurs  in  this  recommendation  and  we  agree  that 
altered  safety  belt  installations  and  rerouted  conpetition  harness  shoulder 
straps  can  create  a  potentially  hazardous  situation  in  Bellanca  Decatlilon 
aircraft.  We  have  determined  that  many  competition  harnesses  are  installed 
after  the  aircraft  has  left  the  factory  and  this  practice  can  lead  to 
improper  installations.  In  recognition  of  this  potential  problem,  Bellanca 
proposed  an  amendment  to  the  Decathlon  (Model  8KCAB)  FAA  Approved  Flight 
14anual  in  1977,  and  the  Flight  >tinual  was  subsequently  revised  accordingly. 
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We  plan  to  issue  an  airworthiness  directive  (AD)  to  require  an  insi^ection 
that  will  assure  that  aerobatic  "ooti^tition  harnesses"  are  properly 
installed.  We  also  intend  to  require  an  amendment  to  the  Airplane  Flight 
Manual,  or  Curating  Limitations  Placard,  to  provide  instructions  for  tlie 
proper  installation  of  these  safety  restraint  systems. 

We  will  forward  a  copy  of  any  AD  issued  to  the  Board,  and  the  FAA  considers 
action  completed  on  Safety  Recommendation  A-81-45. 

Sincerely, 

' 

J-  Lynn  Helms 
Administrator 


Enclosure 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  April  16,  1981 


Forwarded  to: 

Mr.  Charles  E.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-44  and  -45 


The  National  Transportation  Safety  Board's  investigation  of  the  crash  of  a 
Bellanca  8  KCAB  Decathlon  aircraft  in  Queenstown,  Maryland,  on  March  7,  1979,  has 
revealed  a  hazardous  condition  which  could  affect  the  safety  of  flight  of  similarly 
equipped  aircraft  when  performing  aerobatic  maneuvers.  The  pilot  of  the  accident 
aircraft  was  practicing  for  his  flight  demonstration  to  obtain  an  "unlimited  letter  of 
competence"  permitting  aerobatics  at  and  above  ground  level  (AGL)  when  the  aircraft 
crashed.  He  eilready  held  a  "letter  of  competence"  permitting  him  to  perform 
aerobatics  at  and  above  an  altitude  of  200  feet  AGL. 

The  investigation  failed  to  disclose  an  aircraft  mechanical  malfunction,  and 
postmortem  examination  of  the  pilot  revealed  no  preexisting  diseases.  However,  the 
aircraft's  previous  owner  stated  that  during  full  forward  stick  aerobatic  maneuvers  the 
rear  control  stick  had  become  entangled  on  occasion  in  the  front-seat  acrobatic 
shoulder  harness  where  it  was  routed  up  the  back  of  the  front  seat.  He  said  that 
freeing  the  control  stick  was  accomplished  by  releasing  the  front-seat  narrow  webbing 
lapbelt,  thus  releasing  the  shoulder  harness.  Additionally,  a  student  of  the  fatally 
injured  pilot  said  that  earlier  in  the  week  the  front-seat  narrow  webbing  lapbelt  had 
been  slipping  and  had  to  be  retightened  between  maneuvers. 

The  front  seat  of  the  accident  aircraft,  which  was  manufactured  in  1972,  was 
equipped  with  a  dual-restraint  system  designed  to  provide  restraint  for  normal  and 
aerobatic  flight.  The  front-seat  restraint  system  consisted  of  a  lapbelt  of  narrow 
webbing  with  a  fabric-to-metal  friction  buckle.  The  lapbelt  was  attached  to  the 
seatframe  at  the  seatback-to-seatpan  intersection.  The  seat  also  was  equipped  with  a 
narrow  webbing,  dual-strap  shoulder  harness  which  slipped  over  the  lapbelt  webbing. 
Each  shoulder  harness  strap  was  modified  from  the  original  installation  to  attach  to  the 
seatframe  at  the  same  points  as  the  lapbelt.  The  shoulder  harness  was  routed  up  the 
back  of  the  seat  and  through  fabric  shoulder  harness  guides  at  the  top  of  the  seatback. 
An  additional  lapbelt  of  wider  webbing,  equipped  with  a  metal-to-metal  buckle,  was 
attached  to  the  floor.  Bellanca  has  indicated  that  the  restraint  systems  described 
above  were  standard  equipment  for  that  model  year.  However,  the  shoulder  harness 
straps  were  designed  to  attach  at  a  single  point  to  the  overhead  wing  carry-through 
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structure  rather  than  to  the  seat  where  they  must  be  routed  up  the  back  of  the  seat. 
Later  models  of  the  Decathlon  employ  a  lapbelt  and  single  diagonal  shoulder  harness  as 
the  primary  restraint  system  and  a  five-point  aerobatic  restraint  system  with  the  shoulder 
harness  installed  in  front  of  the  seatbaek  and  the  inertia  reel  attached  to  the  seatpan 
frame. 

Thus,  a  potentially  dangerous  situation  is  created  when  the  attach  points  of  the 
aerobatic  shoulder  harness  are  altered  on  aircraft  manufactured  prior  to  1973,  such  as  was 
done  in  the  accident  aircraft,  and/or  when  the  shoulder  harness  straps  are  routed  behind 
the  front  seatbaek.  In  fact,  the  propensity  for  owners  to  reroute  the  shoulder  straps 
creating  this  hazard  to  aerobatic  flight  apparently  was  recognized  by  the  Bellanca 
Aircraft  Company,  In  May  1  977,  the  company  changed  the  FAA-approved  Decathlon 
flight  manual  by  adding  a  new  section,  "Occupant  Restraint  Systems,"  which  contains  the 
following  caution:  "DO  NOT  ALLOW  SHOULDER  HARNESS  TO  RUN  UP  BEHIND  THE 
FRONT  SEAT  BACK  WHERE  IT  MAY  POSSIBLY  INTERFERE  WITH  REAR  STICK 
MOVEMENT."  This  section  also  notes  that  the  acrobatic  restraint  system  does  not 
provide  crash  protection  and  therefore  should  always  be  used  with  the  primary  lapbelt  and 
shoulder  harness.  This  information  should  be  particularly  useful  to  owners  of  Decathlon 
aircraft  built  between  1973  and  1977  who  presently  may  be  unaware  of  the  potential 
hazard. 

The  Safety  Board  believes  that  a  modified  acrobatic  restraint  system  which  permits 
the  acrobatic  shoulder  harness  straps  to  run  up  the  buck  of  the  front  seat  as  described 
above  presents  a  potential  hazard  in  aerobatic  flight  since  this  modification  apparently 
can  result  in  entanglement  of  the  rear  control  stick  with  the  front-seat  shoulder  harness. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Immediately  issue  a  General  Aviation  Airworthiness  Alert  warning 
Decathlon  owmers  of  the  potent' hazards  to  aerobatic  flight  when  they 
modify  Decathlon  acrobatic  restraint  systems  by  attaching  the  shoulder 
harness  to  the  seatpan  frame  and/or  route  the  shoulder  straps  behind  the 
seatbaek.  (Class  1,  Urgent  Action)  (A-81-44) 

Issue  an  Airworthiness  Directive  revising  the  Bellanca  Decathlon 
FAA-approved  flight  manual  for  aircraft  manufactured  prior  to  1977  to 
include  the  relevant  cautionary  information  of  section  2.1.9,  "Occupant 
Restraint  Systems."  v/hich  is  contained  in  subsequent  approved  flight 
manuals.  An  accurate  description  of  the  proper  installation  of  the 
restraint  systems  should  be  included.  (Class  n,  Priority  Action) 
(A-81--45) 


KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations.  . 


By:  Jar^s  B.  King  ^ 

^  C^irman  _  y 


Office  of  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D.C.  20594 
August  11,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  dated  July  16,  1981,  responding  to  National  Trans¬ 
portation  Safety  Board  Safety  Recommendations  A-81-46  and  -47  issued  April  16, 
1981.  These  recommendations  stemmed  frc«n  our  review  and  evaluation  of  rotorcraft 
accidents  involving  dynamic  rollover. 

We  are  satisfied  with  the  response  to  both  recommendations  and  await  the 
Federal  Aviation  Administration's  (FAA)  intended  actions  to  disseminate  dynamic 
rollover  information  to  the  aviation  community.  Pending  the  FAA’s  further 
response.  Recommendation  A-81-46  is  maintained  in  an  "Open — Acceptable  Alternate 
Action"  status  and  Recommendation  A-81-47  in  an  "Open — Acceptable  Action"  status. 

Sincerely  yours, 


f 


0‘^C  e  o'  Aj- 


us  Depanment 
o'  Trcnsponoiion 

Federal  Aviation 
Administration 


July  16,  1981 


Ihe  Honorable  James  B.  King 
Cnairman,  National  liransportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.  C.  20594 

rear  Mr.  Qiair:ian: 

This  is  in  response  to  NTSB  Safety  Ffccommendations  A-81-46  and  A-81-47  issued 
by  the  Board  on  April  16,  1981.  These  recommendations  resulted  from  tiie 
Board's  review  and  evaluation  of  civil  rotorcraft  accidents  involving  cl^'naniic 
rollover. 

A-81-46.  Require  single  rotor  helicopter  manufacturers  to  analyze  and  define 
the  critical  slope  angles  of  each  :T<jdel  and  include  this  information  in  the 
individual  flight  manuals. 

FAA  Canment.  This  phenomenon  is  not  unique  to  single-rotor  helicopters.  The 
military  has  experienced  dynamic  rollover  accidents  very  similar  to  the 
accident  in  question  on  shipiboard  witli  tandem-rotor  helicopters.  The  critical 
slope  angles  for  safe  lateral  slope  landings  vary  with  crosswind,  lateral 
center  of  gravity,  vertical  center  of  gravity,  landing  gear  geometry,  rotor 
RIT’l,  direction  of  tail  rotor  thrust  relative  to  the  slope,  and  for  seme  heli¬ 
copters,  longitudinal  center  of  gravity.  While  vertical  center  of  gravity  may 
not  vary  significantly  for  most  helicopters,  the  otiier  variables  are  most  often 
significant  parameters.  The  development  testing  required  to  develop  and  define 
critical  slope  angles  for  each  configuration  would  impose  a  severe  economic 
cost  on  the  entire  helicopter  industry,  without  substantial  benefit,  as 
discussed  below. 

Virtually  all  prepared  helicopter  landing  areas  are  level,  while  unprepared 
landing  areas  are  often  nonuniform  in  slope,  and  do  not  offer  wind  measurement 
information  to  Uie  pilot.  There  are  not  many  instances  involving  slope  landing 
where  the  pilot  would  knew  the  slope  angle  and  effectively  use  such  information 
to  ensure  a  safe  landing.  Safe  techniques  for  slope  landings  on  unknown  slopes 
are  generally  applicable  to  all  helicopters  and  are  adequately  described  in  the 
FAA  Basic  Helicopter  Handbook,  Advisory  Circular  AC-61-13B.  Based  an  these 
findings  the  Federal  Aviation  Administration  (FAA)  does  not  intend  to  pursue 
further  action  on  Safety  Ftecommendation  A-81-46. 
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A-81-47.  Include  detailed  discussions  on  helicopter  dynamic  rollover  charac¬ 
teristics  and  corrective  actions  to  be  taken  in:  (1)  the  Basic  Helicopter 
Handbook,  (2)  written  exaiiiinations,  (3)  helicopter  flightcheck  oral  exanina- 
tions,  and  (4)  any  other  publication  deemed  appropriate  for  tlie  dissemination 
of  safety  of  flight  information. 

FAA  Ccmment.  Ihe  FM  concurs  in  this  recommendation  and  agree  tliat  addi¬ 
tional  emphasis  on  public  awareness  of  the  hazards  of  slopes  and  obstructions 
during  helicopter  landings  and  takeoffs  is  justified.  We  have  reviewed  the 
Basic  Helicopter  Handbook,  and  the  Airmen  Written  and  Flight  Ifest  Guides.  If 
these  are  followed,  the  procedures  for  slope  takeoffs  and  landings  contained 
in  the  Basic  Helicopter  Handbook  should  preclude  rollover  accidents.  Also 
contained  in  this  document  are  exarrples  of  common  errors  that  can  lead  to  loss 
of  control.  Written  examinations  for  private  and  ccmmercial  pilot  ratings 
cover  slope  operations.  The  flight  test  guides  for  commercial  and  airline 
transport  pilots  require  demonstration  of  slope  techniques.  We  find,  there¬ 
fore,  that  adequate  information  now  exists,  but  some  means  to  increase  public 
awareness  would  be  in  the  interest  of  safety.  Accordingly,  the  FAA  intends  to 
develop  information  on  the  subject  of  dynamic  rollover  for  dissanination  to  the 
aviation  community. 

Current  planning  provides  for  detailed  information  on  dynamic  rollover  to  be 
included  in  the  (1)  Basic  Helicopter  Handbook,  (2)  written  examinations, 

(3)  helicopter  flight  check  oral  examinations,  and  (4)  a  separate  advisory 
circular  (AC)  on  the  subject. 

It  is  anticipated  that  item  4  will  be  completed  and  issued  by  Decanber  1981. 
This  AC  will  be  the  basis  for  initiating  action  on  items  1,  2,  and  3.  Ihe 
Basic  Helicopter  Handbook  and  flight  test  guides  will  be  updated  at  the  next 
revision  cycle.  Ihe  helicopter  written  examinations  are  due  for  revision 
during  CY  82  or  early  CY  83.  Information  on  dynamic  rollover  will  be  distrib¬ 
uted  to  individuals  designated  as  pilot  examiners  during  tlieir  attendance  at 
training  clinics  conducted  by  the  Examinations  Standards  Branch,  Cklahoma  City, 
Cklahoma. 

We  believe  these  efforts  are  fully  responsive  to  Safety  Recamendations  A-81-46 
and  A-81-47.  A  copy  of  the  appropriate  documents  will  be  forwarded  to  the 
Board  as  actions  are  completed. 


Sincerely , 

J.  Lynn  Helms 
Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  April  16,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator-Designate 
Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-46  and  -47 _ 


On  May  9,  1980,  a  BeU  206B  helicopter,  N90095,  rolled  rapidly  to  the  right  and 
crashed  into  the  Gulf  of  Mexico  during  an  attempted  vertical  takeoff  from  an  offshore 
oil  rig  helipad.  The  pilot  was  killed;  the  two  passengers  were  not  injured.  The  Safety 
Board’s  investigation  revealed  that  the  right  main  landing  skid  had  been  momentarily 
snagged  on  the  edge  of  a  trap  door  located  on  the  helipad.  The  abrupt  right  roll 
apparently  was  caused  by  the  snag,  and  the  pilot  was  unable  to  take  corrective  action  to 
regain  control  because  of  the  dynamic  rollover  characteristics  of  single  rotor  helicop¬ 
ters. 


Dynamic  rollover  was  initially  identified  during  military  helicopter  operations 
involving  sideslope  landings  and  takeoffs.  If  a  pilot  is  not  attentive  to  roll  attitude 
during  the  maneuver,  a  rolling  moment  can  develop  about  a  landing  skid  in  contact  with 
the  slope.  If  the  roll  angle  reaches  a  critical  value,  application  of  full  opposite  lateral 
cyclic  will  not  be  sufficient  to  prevent  the  helicopter  from  rolling  over  on  its  side.  As  a 
result  of  numerous  occurrences  of  this  type,  the  military  safety  organizations  prepared 
and  distributed  information  concerning  the  causes  of  this  phenomenon  and  the  correc¬ 
tive  actions  to  be  taken  should  dynamic  rollover  conditions  be  encountered;  appropriate 
warning  notices  and  the  critical  slope  angles  for  individual  helicopter  models  were  also 
added  to  the  flight  manuals.  As  a  result  of  these  actions,  the  number  of  military 
helicopter  accidents  involving  dynamic  rollover  has  been  reduced  significantly. 

A  review  and  evaluation  of  civil  rotorcraft  accidents  from  1974  through  1978 
indicate  that  about  20  percent  of  the  101  rollovers  listed  had  conditions  present  which 
could  have  resulted  in  dynamic  roUover.  The  Safety  Board  is  concerned  that  the  civil 
helicopter  community  has  not  been  adequately  warned  about  conditions  which  can  lead 
to  this  phenomenon.  As  was  evident  in  this  accident,  a  takeoff  from  a  sideslope  is  not  a 
prerequisite  for  dynamic  rollover.  Any  condition  which  causes  the  helicopter's  attitude 
to  reach  its  critical  roll  angle  with  one  skid  in  contact  with  the  ground  before  the  pilot 
recognizes  the  problem  can  lead  to  this  type  of  rollover  accident. 
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Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  single  rotor  helicopter  manufacturers  to  analyze  and  define  the 
critical  slope  angles  of  each  model  and  include  this  information  in  the 
individual  flight  manuals.  (Class  D,  Priority  Action)  (A-81-46) 

Include  detailed  discussions  on  helicopter  dynamic  rollover  characteris¬ 
tics  and  corrective  actions  to  be  taken  in:  (1)  the  Basic  Helicopter 
Handbook,  (2)  written  examinations,  (3)  helicopter  flightcheck  oral 
examinations,  and  (4)  any  other  publication  deemed  appropriate  for  the 
dissemination  of  safety  of  flight  information.  (Class  II,  Priority  Action) 
(A-81-47) 

KING,  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY,  Members,  concurred  in 
these  recommendations.  DRIVER,  Vice  Chairman,  did  not  participate. 
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National  Transportation  Safaty  Board 


Washington,  D.C.  20594 

August  11,  1981 


Office  of  the  Chairman 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Please  refer  to  your  letter  dated  July  17,  1981,  responding  to  National 
Transportation  Safety  3oard  Safety  Recommendation  A-81-48  issued  May  5,  1981. 

This  recommendation  stemmed  from  our  investigation  of  an  accident  involving  an 
Aerotek  Pitts  Special  S2S,  near  Olathe,  Kansas,  on  May  7,  1980.  We  recommended 
that  the  Federal  Aviation  Administration  (FAA) : 

Include  in  a  future  revision  of  the  Airman  Information  Manual 
(AIM),  Basic  Flight  Information  and  ATC  Procedures,  Chapter  7, 

Medical  Facts  for  Pilots,  a  brief  discussion  of  the  physiology 
of  aerobatic  G  forces  as  explained  in  FAA-AM-72-28. 

We  are  pleased  to  note  that  the  FAA  not  only  agrees  with  this  recommendation 
but  that  it  is  taking  additional  actions  towards  its  fulfillment  in  the  form  of 
an  Advisory  Circular.  We  thank  you  for  your  offer  to  keep  us  informed  of  signif¬ 
icant  progress.  Safety  Recommendation  A-81-48  is  classified  in  an  "Open — Acceptable 
Action"  status. 

Sincerely  yours. 


US  Deporimem 
o;  Tta'ispoffa'iO'> 

Federal  Aviation 
Administration 


July  17,  1981 


Ihe  Honorable  Janies  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NISB  Safety  ^commendation  A-81-48  i.s.sued  by  tiie  toard 
on  May  5,  1981.  This  reco:nmcndation  resulte-d  from  tlie  Board's  investigation 
of  the  crash  of  iui  Aerotek  Pitts  Sixjcial  S2S,  near  Olatlie,  Kansas,  on  May  7, 
1980.  The  Board  belir*ves  the  pilot  may  have  experienced  ^Physiological 
incapacitation  as  a  result  of  G  forces  encountered  while  purfonning  aerobatic 
maneuvers. 

A-81-48.  Include  in  a  future  revision  of  tlpe  Airman  Information  Manual  (AIM), 
basic  Flight  Information  and  ATC  Procedures,  Qiapter  7,  Medical  Facts  for 
Pilots,  a  brief  discussion  of  Lhe  ^diysiology  of  aerobatic  G  forces  as 
explained  in  FA-AM-72-28. 

FAA  Carmen t.  Hie  Federal  Aviation  Administration  (FAA)  concurs  in  tlie  intent 
of  this  reconrnendation,  and  we  believe  that  information  about  effects  of 
aerobatic  G  forces  should  be  readily  available  to  the  pilot.  FAA-AM-72-28 
addresses  this  subject,  but  in  the  interest  of  safety,  we  intend  to  take 
appropriate  steps  to  insure  wider  disse.mination  of  tJie  information. 

In  accordance  witli  Safety  Racoimiendation  A-8i-48,  tlie  FAA  is  preparing  a 
brief  discussion  of  the  physiology  of  aerobatic  G  forces  for  inclusion  in  a 
future  revision  of  the  Airman  Information  Manual  (AIM).  Since  inclusion  of 
all  the  desired  information  will  not  be  possible  in  this  brief  summary,  we 
also  plan  to  prepare  an  Advisory  Circular  (AC)  on  die  effect  of  G  forces  on 
the  pilot  during  aerobatics.  Information  for  use  in  this  AC  is  currently 
being  accutiulated  at  the  Civil  Aeromedical  Institute  (CAMI)  throujh 
investigation  of  accidents  related  to  aerobatics,  and  by  review  of  literature 
related  to  centrifuge  and  flying  exi^erience  applicable  to  aerobatics. 

We  will  inform  the  Board  of  significant  progress  as  our  efforts  continue  in 
this  area. 


Sincerely, 

- ^ 

J.  I.yuu  11-  hti., 

A  ilii  1 1 1 1 :  I  I  .  iO  .t 


L. 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  5^ 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  J 

Administrator  / 

Federal  Aviation  Administration  I  SAFETY  RECOMMENDAT ION (S) 

Washington,  D.C.  20591  ( 


On  May  7,  1980,  during  a  practice  aerobatic  flight,  an  Aerotek  Pitts  Special  S2S 
crashed  near  Olathe,  Kansas.  Even  thot^h  this  investigation  is  still  in  process,  the 
National  Transportation  Safety  Board  has  reason  to  believe  that  the  pilot  may  have 
experienced  physiological  incapacitation  as  a  result  of  G  forces  encountered  while 
performing  aerobatic  maneuvers. 

The  pilot  had  completed  his  "known"  sequence  of  18  maneuvers.  At  the 
suggestion  of  an  observer,  a  regional  aerobatic  judge  who  was  critiquing  his 
maneuvers,  the  pilot  decided  to  fly  his  "free"  sequence,  a  series  of  25  maneuvers. 
After  a  short  rest,  the  pilot  began  these  maneuvers  which  he  had  flown  many  times. 
He  had  completed  maneuver  number  19,  two  and  one-half  rolls  from  inverted  to 
upright,  which  was  preceded  by  an  outside  three-quarter  loop.  After  completing  the 
roll  maneuver,  the  aircraft  flew  straight  and  level  for  a  short  time.  The  aircraft  then 
started  a  short  climb,  then  the  nose  dropped  below  the  horizon  and  the  aircraft 
departed  the  practice  box  in  a  45"  nosedown  attitude.  The  aircraft  impacted  in  a 
heavily  wooded  area  and  burned.  The  pilot  did  not  survive. 

During  the  entire  practice  flight,  the  pilot  had  been  in  radio  contact  with  the 
observer  on  the  ground.  When  the  pilot  appeared  to  break  off  his  series  of  maneuvers 
and  depart  the  practice  box,  he  was  asked  his  reasons  for  this  but  he  did  not  reply. 
The  investigation  has  not  revealed  any  preimpact  aircraft  malfunctions;  postmortem 
examination  of  the  pilot  disclosed  no  diseases. 

The  effect  of  aerobatic  G  forces,  i.e.,  Gz  or  vertical  axis  forces,  on  human 
physiology  is  well  stated  in  a  Federal  Aviation  Administration  (FAA)  publication 
entitled  "G  Effects  on  the  Pilot  During  Aerobatics,"  FAA-AM-72-28,  July  1972,  by 
Stanley  R.  Mohler,  M.D.  This  report  provides  information  relative  to  the  nature  of 
aerobatic  G  forces;  human  physiology  in  relation  to  G  forces;  human  tolerances  and 
exposure  limits  to  G  forces;  and  methods  to  increase  tolerance  to  aerobatic  G  forces. 
Data  in  the  report  indicates  that  aerobatic  pilots  can  expect  to  experience  a  variety  of 
symptoms  resulting  from  different  levels  of  positive  and  negative  G's  over  a  wide 
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range  of  exposure  times.  Symptoms  from  gray-out  to  unconsciousness  can  occur  during  a 
positive  G  maneuver  (referred  to  as  an  "inside”  maneuver).  A  negative  G  maneuver 
(referred  to  as  an  "outside"  maneuver)  can  result  in  discomfort,  headaches,  or 
unconsciousness.  For  the  aerobatic  pilot,  the  most  significant  finding  in  the  report  is  the 
fact  that  loss  of  consciousness  most  likely  will  occur  when  high  negative  G  maneuvers  are 
followed  by  high  positive  G  maneuvers  such  as  a  vertical  "8"  (i.e.,  an  outside  upper  loop 
followed  by  an  inside  lower  loop).  Unconsciousness  occurs  due  to  the  rapid  swing  from 
negative  to  positive  G  forces  resulting  in  decreased  blood  circulation  to  the  brain  at  G 
force  levels  of  -3.5  to  -4,  and  +4  to  +4.5. 

G  forces  sustained  in  aerobatic  demonstrations  and  competitions  today  are  more 
likely  to  be  near  -6.5  and  +8  G's  for  some  aerobatic  aircraft.  The  pilot's  last  two 
maneuvers,  mentioned  previously,  took  him  from  a  high  negative  G  in  the  pullout  from  an 
outside  loop  into  a  sustained  high  positive  G  environment  of  two  and  one-half  rolls.  It  is 
the  Safety  Board's  opinion  that,  in  the  light  of  the  evidence  presented,  physiological 
incapacitation  of  the  pilot  can  not  be  ruled  out. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Include  in  a  future  revision  of  the  Airman  Information  Manual  (AIM), 

Basic  Flight  Information  and  ATC  Procedures,  Chapter  7,  Medical  Facts 
for  Pilots,  a  brief  discussion  of  the  physiology  of  aerobatic  G  forces  as 
explained  in  FAA-AM-72-28.  (Class  n.  Priority  Action)  (A-81-48) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


tbDepo'-ner'  ■■ 

o*  Tronipoftation  ' 

Federal  Aviation 
Administration 

August  6,  1981 

Ihe  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

Ihis  is  in  response  to  NTSB  Safety  Recommendations  A-81-49  through  A-81-53 
issued  by  the  Board  on  May  7,  1981.  'Qiese  recommendations  resulted  from  the 
Board's  investigation  of  the  Beech  BaroiVltavel  Air  series  of  airplanes, 
involving  a  propensity  for  entering  flat  spins  under  conditions  of  high 
asymmetric  power  and  low  speed. 

FAA  General  Remarks;  Ihe  text  of  the  Board’s  recormendations  states  that 
there  were  eight  fatal  accidents  between  March  1978  and  March  1980  involving 
Beech  aircraft,  where  flat  spins  occurred  under  conditions  of  high  asymmetric 
power  and  low  speed.  A  review  of  the  Federal  Aviation  A±ninistration  (FAA) 
records  for  the  period  April  1976  to  January  1979  indicates  that  no  spin 
accidents  occurred  in  Baron  airplanes  which  could  be  attributed  to  the 
practice  of  Ymc  maneuvers.  Ft-om  January  1979  to  the  present,  two  training 
accidents  have  occurred  which  could  possibly  be  attributed  to  the  practice  of 
maneuvers.  In  one  instance,  the  training  was  being  conducted  in  an 
airplane  equipped  with  a  single  throw-over  yoke,  not  in  accordance  with 
applicable  Pedered  Aviation  Regulations  (FAR)  requirements.  In  the  other 
case,  it  appears  highly  parobable  that  engine  cut-offs  were  introduced  at 
speeds  below  the  published  '^mc  cind  at  low  altitude  in  order  to  test 
student  reactions. 

In  1976,  in  response  to  earlier  NTSB  safety  recommendations.  Beech  Aircraft 
Corporation  and  the  FAA  pjarticipated  jointly  in  a  test  program  to  revalidate 
findings  of  ccmpliance  with  Civil  Air  Regulation  (CAR)  3.123.  Ihe  results 
were  satisfactory  eind  it  was  concluded  that,  as  required  by  the  applicable 
regulations,  no  undue  spinning  tendency  existed.  The  introduction  of  the 
concept  of  Vgse  (intentioncd  one  engine  inoperative  speed)  in  1976 
provided  an  additioocil  safety  margin  above  and  Vg  to  minimize  the 
pxjtential  hazard  associated  with  '^mc  and  single-engine  stall  demonstra¬ 
tions  euid  training.  It  should  be  noted  that  FAA  policy  has  historically 
advised  that  single-engine  stalls  will  not  be  demonstrated  on  multi-engine 
flight  tests,  and  should  not  be  practiced  in  high  performance  airplanes 
other  than  qualified  engineering  test  pilots.  Additionally,  ^mc  should 
not  be  demonstrated  when  the  Mik:  is  known  or  discovered  to  be  close  to 
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stalling  speed.  Ihese  established  training  and  flight  test  limitations, 
coupled  with  the  extensive  safety  information  oonceming  one-engine 
inoperative  flight  procedures  included  in  the  Beech  Aircraft  Flight  Manuals 
and  Pilot  Cperating  Handbooks,  are  still  considered  adequate  to  ensure  safe 
operation  of  the  airplane  in  ail  autliorized  flight  regimes.  Mditional 
information  concerning  stalls  and  single-engine  operation  of  light  twin-engine 
aircraft  is  contained  in  Advisory  Circular  (AC)  61-54,  Flight  Ifest  Guide  - 
Private  Pilot  Airplane,  ard  in  AC  61-21A,  Flight  Training  Handbook.  The  FAA 
does  not  consider  it  advisable  to  dictate  design  of,  or  iji^xjse  limitations  on, 
a  particular  airplane,  whereby  complete  safety  would  be  cissured  despite  a 
flagrant  disregard  of  regulations  or  extreme  cases  of  poor  airmanship. 

A-81-49.  Retjuire  that  a  placard  be  installed  in  all  Beech  BarorVltavel  Air 
aircraft  warning  of  the  dangers  of  and  prohibiting  intentional  single-eng Lne 
stalls. 

FAA  Cctrment.  We  agree  that  tlie  practice  of  demonstrating  single-engine  stalls 
witn  high  asymmetric  power  in  the  light  twin-engine  airplane  training  environ¬ 
ment  is  potentially  a  high  risk  maneuver.  Additionally,  the  demonstration  of 
actual  speeds  below  the  published  Vn,c  should  be  avoided  except  by 
qualified  engineering  test  pilots  in  a  test  environment. 

The  problems  which  relate  to  the  conduct  of  single-engine  stalls  are  common  to 
all  high-perfonoance  light  twin-engine  airplanes  and  differ  only  in  a  matter 
of  degree,  so  that  the  post-stall  characteristics  and  handling 
qualities  of  a  particular  airplane  are  elements  inseparable  from  basic 
knowledge  and  training  requirements.  The  same  prdolems  exist  in  transport 
category  airplanes  where  accepted  training  procedures  are  considered  adequate 
to  avoid  the  hazards  associated  with  single-engine  stalls  or  %c 
characteristics.  We  believe  the  level  of  basic  loicwledge  is  adequate,  and  the 
training  appropriate,  and  therefore  find  that  a  warning  is  unnecessary. 
Accordingly,  we  do  not  believe  it  is  appropriate  to  prohibit  selectively 
intentional  single-engine  stalls  in  the  Beech  Baron/Ttavel  Air  series 
airplane,  and  the  FAA  considers  action  completed  on  Safety  Hecoramendation 
A-81-49. 


A-81-50.  Amend  14  CFR  23.205,  "Qritical  Engine  Inoperative  Stalls,"  to  make 
tlie  test  requirements  more  rigorous  with  regard  to  tJie  potential  detection  of 
an  airplane's  propensity  to  display  any  undue  spinning  tendency. 

FAA  Ccnment.  The  FAA  contends  that  the  formulation  of  requirements  more 
rigorous  than  those  set  fortii  in  FAR  Part  23.205,  such  as  requirements  for 
higher  thrust  on  the  operative  engine,  additional  airplane  configuration 
testing,  altitude  testing,  etc.,  could  lead  to  unrealistic  and  impractical 
requirements. 

The  provisions  of  Part  23. 205  were  revised  by’  Amendment  3-7,  requiring  one- 
engine  inoperative  stall  characteristics  that  preclude  unintentional  spin 
entry.  This  requirement  was  found  to  be  impractical,  and  the  substance  of  the 
prior  effective  rule  was  reinstitut.ed  by  Amendment  23-3,  resulting  in 
essentially  tJie  same  provisions  as  Part  23.205,  which  is  currently  effective. 


In  view  of  the  foregoing,  we  do  not  believe  it  is  appropriate  to  establish 
more  rigorous  one-engine  inoperative  stall  requirements,  nor  do  we  believe  it 
productive  to  expand  the  flight  test  regime  for  testing  of  one-engine 
inc^rative  stall/spin  characteristics  at  this  time.  Moreover,  we  doubt  that 
the  more  rigorous  stall/spin  criteria  would  help  to  reduce  st^tll/spi^  acci¬ 
dents.  Such  testing  might  only  induce  pilots  to  attenpt  spinning  airplanes, 
with  a  resultant  increeise  in  stall/spin  accidents,  even  though  cperating 
limitations  prcAiibit  intentional  spins.  The  entire  philosphy  of  the  type 
certification  and  training  requirements  is  based  on  the  avoideux:e  of  spins  in 
an  operational  enviromment.  Me  believe  this  philosophy  of  avoidance  is  the 
more  reasonable  and  fruitful  approach  toward  resolving  this  problem.  We  will 
continue  to  follow  st2dl/spin  research  in  progress,  and,  if  developments 
indicate  changes  to  the  regulations  are  required,  we  will  take  appropriate 
action.  We  do  not  plan  to  pursue  this  issue  further,  and,  aooordingly,  the 
FAA  considers  action  oorpleted  on  Safety  Reccnmendation  A-81-50. 

A-81-51.  Require  Beech  Aircraft  Oorporation  to  disseminate  information  relat- 
ing  to  Beech  BaroV'tt'avel  Air  single-engine  st^dl  speeds,  including  graphical 
or  other  information  showing  the  operational  conditions  and  limits  wherein 
flight  at  the  published  value  of  ^Anc  is  not  possible. 

FM  Comnent.  ihis  problem  appears  to  be  associated  with  conditions  where 
flight  demonstrations  involve  speeds  well  below  the  published  The  FAA 

believes  that  emy  attempt  to  provide  the  information  si^gested  in  this  recom¬ 
mendation  could  mislead  airplane  operators  and,  in  fact,  be  counter-productive 
We  are  concerned  that  it  may  appear  to  condone  training  activities  at  speeds 
which  have  not  been  investigated  during  the  certification  process. 

Regulations  require  that  stalls  be  investigated  with  one  engine  ijioperative 
under  specified  conditions:  criticed.  engine  inoperative,  flaps  euvd  leuiding 
gear  retracted,  and  remaining  engine(s)  operating  at  75  percent  maximum 
continuous  power.  Satisfactory  chauracteristics  in  the  specified  configuration 
do  not  necessarily  coincide  with  those  in  the  configuration  required  for 
demonstration  of  This  confusion,  in  itself,  may  negate  any  benefit 

resulting  from  pidslication  of  the  reocnmended  information.  Additionally,  we 
are  concerned  that  such  information  could  be  too  ocnplicated  to  achieve  its 
intended  purpose.  Except  for  a  few  extreme  conditions,  there  are  very  few 
situations  where  the  published  Yioc  cannot  be  achieved  pricr  to  reaching 
stadl,  with  power  settings  within  the  normal  operating  envelope. 

In  consideration  of  the  foregoing,  no  further  action  on  Safety  Reocnmenda- 
tion  A-81-51  will  be  pursued. 

A-81-52.  Convene  a  specied  certification  review  team  to  explore  and  evaluate 
the  relative  margins  of  safety  of  the  Beech  Baron  in  lav-speed,  high-paver, 
single-engine  operations  for  all  conditions  which  may  be  realistically 
anticipated  in  a  nultiengine,  pilot-training  environnent. 


FAA  Ocninent.  The  use  of  a  ^>ecial  Certification  Review  team  to  e:q>lore  and 
evaluate  the  relative  safety  margin  of  the  Beech  Baton  airplane,  ^»cifically, 
is  not  considered  approExriate.  The  "relative  safety  margin"  must  be  deter¬ 
mined  by  ocnparison  to  some  standard,  norm,  or  specification.  If  the  specifi¬ 
cation  used  is  the  FAA  regulation  that  pertains  to  the  certification  aspects 
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of  tJie  problem,  then  compliance  has  been  satisfactorily  shown  to  the  extent 
that  the  airplane  does  not  "possess  any  undue  spinning  tendency"  when  operated 
within  the  established  limitations  and  approved  envelope.  In  reference  to 
conditions  of  flight  that  may  be  reasonably  anticipated  in  a  multi-engine, 
pilot- training  environment,  we  find  that  existing  regulations,  policies,  and 
standard  operating  procedures  are  adequate  ta  provide  an  appropriate  level  of 
safety,  provided  tliese  standards  are  adhered  to. 

If  the  "relative  safety  margin"  is  intended  to  mean  a  ccrparison  between 
selected  light  twin-engine  airplanes  and  their  individual  degree  of  freedom 
frcm  undue  spinning  tendency,  then  this  involves  the  same  questions  discussed 
in  our  response  to  A-81-49,  -50,  and  -51.  Each  airplane  has  its  own  unique 
flight  characteristics  and  must  be  judged  against  a  minimun  standard  estab¬ 
lished  by  regulation.  However,  only  insofar  as  reestablishing  a  new  minimum, 
standard  would  a  direct  comparison  of  two  or  more  airplanes  be  productive. 
Accordingly,  we  do  not  intend  to  convene  a  special  certification  review  team 
and  the  FAA  considers  action  canpleted  on  Safety  Reocmmendation  A-81-52. 

A-81-53.  Require  that  all  Beech  Barcwi/ltavel  Air  aircraft  be  retrofitted  witii 
aerodynamic  air  flow  kits  or  oonponents  designed  to  alleviate  their  hazardous 
single-engine  stall  characteristics.  Relative  to  the  retrofit.  Beech 
Aircraft's  stall  research  program  should  provide  for  prompt  development  of 
appropriate  hardware,  rigging  of  controls,  eind/or  other  necessary 
modifications. 

FAA  Garment.  The  NTSB  is  aware  of  the  stall  research  program  which  studies 
the  potential  for  moderating  the  inherent  roil  rates  of  conventional  light 
twin-engine  aircraft  in  single-engine,  fully  stalled  conditions.  This  is  a 
relatively  long-term  project,  and  the  FAA's  Oentral  Region  is  monitoring  Beech 
Aircraft's  progress  in  this  endeavor.  Additionally,  we  will  encourage  Beech 
Aircraft  to  proceed  without  delay  in  the  development  of  any  hardware  to  modify 
their  airplanes,  resulting  in  improved  single-engine  stall  characteristics. 

When  such  hardware  beccmes  available,  the  FAA  will  proceed  in  accordance  with 
the  dictates  of  service  history  to  require  such  retrofit  as  deemed  necessary 
and  appropriate.  We.  have  no  information  at  this  time  on  vrtiich  to  base  a 
mandatory  retrofit  and,  therefore,  no  immediate  action  is  contemplated  on 
Safety  Recommendation  A-81-53. 


Sincerely, 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  May  7,  19S1 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-49  through  -53 


For  the  past  several  years,  the  Beech  Baron/Travel  Air  series  of  airplanes  have 
demonstrated  a  propensity  for  entering  flat  spins  under  conditions  of  high  asymmetric 
power  and  low  speed.  Between  March  1978  and  March  1980,  there  were  eight  fatal 
accidents  of  this  type.  The  accident  at  Gumming,  Georgia,  on  February  19,  1980. 
involving  a  Beech  95-B55  typifies  the  operational  circumstances  of  most  of  these 
accidents.  The  instructional  flight  was  the  second  in  a  multiengine  course  involving 
single-engine  operation  and  the  demonstration  of  minimum  control  speed.  The  pilot 
trainee,  the  only  survivor,  recalls  attempting  to  move  his  body  as  far  forward  as 
possible  during  the  spin  in  order  to  bring  the  nose  of  the  airplane  down.  Witnesses  saw 
the  aircred't  spinning  with  the  tail  lower  than  the  nose. 

The  involvement  of  Beech  Beron/Travei  Air  airplanes  in  flat  spin  accidents  is  not 
a  new  problem  nor  one  that  has  just  recently  emerged.  The  Safety  Board  has  previously 
sent  five  safety  recommendations  (A-75-64  and  A-76-97  through  -lOO)  to  the  Federal 
Aviation  Administration  (FAA)  regarding  this  subject.  The  Safety  Board  believes  that 
had  the  FAA  complied  with  these  recommendations  some  of  these  accidents  may  have 
been  prevented. 

Based  on  the  circumstances  of  these  accidents,  the  Safety  Board  concludes  that 
training  for  a  potential  emergency  in  Beech  Baron/Travel  Air  airplanes,  such  as  an 
engine-out  condition,  may  be  more  hazardous  than  the  emergency  itself.  For  some 
conditions  of  airplane  gross  weight  and  altitude,  the  single-engine  stall  speeds  of  the 
aircraft  are  greater  than  the  single-engine  minimum  control  speeds  (Vmc). 
Consequently,  when  pilots,  including  instructor  pilots,  attempt  to  demonstrate  Vmc  or 
loss  of  directional  control,  they  may  unexpectedly  encounter  a  single-engine  stall.  At 
high  asymmetric  power,  the  stall  in  these  airplanes  is  abrupt  and  is  accompanied  by 
rapid  rolling  to  an  inverted  or  near  inverted  position,  followed  by  entry  into  a  flat  spin. 

While  one  could  take  the  position  that  pilots  should  be  more  careful  and  recover 
the  airplane  before  this  loss-oNcontrol  situation  develops,  the  Safety  Board  believes 
that  such  a  position  is  tenuous.  The  Beech  Baron  flat-spin  accident  record,  coupled 
with  the  fact  that  some  of  the  instructor  pilots  involved  were  highly  experienced  in 
Beech  aircraft,  tends  to  confirm  that  the  situation  demands  above-average  pilot  skill 
and  alertness. 
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The  single-engine  stall  characteristics  of  these  aircraft,  under  the  above 
circumstances,  create  an  undue  tendency  to  spin  that  is  not  measured  or  tested  under 
14  CFR  23.205,  "Critical  Engine  hioperative  Stalls."  Tests  under  this  part,  for  example, 
involve:  (1)  only  75  percent  maximum  continuous  power,  or  less,  rather  than  takeoff  or 
maximum  available  power  used  in  Vmc  demonstrations;  (2)  a  feathered  propeller  rather 
than  a  windmilling  propeller;  and  (3)  minimal  sideslip.  This  regulation,  when  scrutinized, 
is  relatively  weak  insofar  as  detection  of  undue  spinning  tendencies  is  concerned. 

In  any  event,  the  airplane  is  not  safely  controllable  or  maneuverable  under  the  high 
asymmetric  power  conditions  and  other  adverse  factors  that  are  routinely  related  to  the 
demonstration  of  Vmc.  With  high  asymmetric  power,  rolloff  at  the  stall  constitutes  an 
unsafe  feature  that  is  not  compatible  with  intended  usage  in  a  multiengine  training 
environment. 

The  U.S.  Army  in  a  1974  report,  "T-42A  Single-Engine  Performance  and  Stall 
Investigation,"  described  the  single-engine  (asymmetric)  power  on  stalls  of  the  Beech 
Model  B55B  as  violent  and  potentially  catastrophic.  The  following  excerpts  from  that 
report  detail  these  characteristics: 

The  stall  characteristics  with  single-engine  power  on  are  considerably 
more  severe  than  those  for  symmetrical  power  conditions.  Single-engine 
power-on  stall  is  characterized  by  a  rapid  roll  toward  the  inoperative 
(dead)  engine.  If  not  immediately  arrested,  this  roll  progresses  rapidly 
into  a  wing-over  or  split-S  entry  into  an  upright  spin.  Vigorous  and 
immediate  recovery  action  is  required. 

Instantaneous  Recovery  Action.  When  recovery  was  initiated 
immediately  at  stall,  a  rapid  forward  movement  of  the  elevator  control 
normally  arrested  the  roll  rate  and  regained  control  of  the  aircraft.  Full 
rudder  control  opposite  to  the  direction  of  roU  was  normally  already 
applied  since  stall  occurs  below  Vmc.  If  fuU  rudder  had  not  been 
previously  initiated,  it  was  applied  concurrently  with  the  forward 
elevator  control.  If  these  combined  actions  did  not  arrest  the  roll  rate, 
power  was  reduced  on  the  operative  (good)  engine.  Recovery  was 
normally  from  a  large  bank  angle  (approaching  90  degrees),  nose-down 
attitude  which  results  in  a  steep,  diving  pullout.  Rapidly  increasing 
airspeed  during  the  pullout  exceeded  the  airframe  limits  for  the  landing 
gear  and  flaps  requiring  these  items  to  be  retracted.  Extreme  care  was 
necessary  during  the  pullout  to  avoid  a  high-speed,  accelerated  stall. 

Delay  Recovery  Action  (1  second  delay).  When  any  delay  in  recovery 
action  was  edlowed  at  full  stall,  the  roll  rate  increased  rapidly.  Virtually 
fuU  forward  movement  of  the  elevator  control  and  complete  power 
reduction  on  the  operative  engine  was  required  for  recovery.  Recovery 
foUowing  a  slight  delay  (1/4  to  1/2  second)  was  from  a  split-S  or 
complete  wing-over  maneuver.  With  slightly  longer  delays  (approaching 
1  second)  the  wing-over  progresses  immediately  into  an  upright  spin. 

The  considerations  discussed  above  concerning  rapidly  building  airspeed 
and  avoidance  of  a  high-speed,  accelerated  staU  likewise  apply  for  the 
delayed  recovery. 
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In  1976,  the  operational  concept  of  a  safe  single-engine  speed  (Vsse)  was  introduced 
to  alleviate  the  adverse  dynamic  effects  of  an  intentional  engine-out  at  or  close  to  either 
Vmc  or  the  single-engine  stall  speed.  Subsequently,  the  FAA  disseminated  information 
regarding  Vsse  and  proper  engine  inoperative  procedures  through  flight  training  clinics, 
pilot  safety  seminars,  and  flight  instructor  refresher  courses.  Any  beneficial  effects, 
however,  were  short-lived  as  evidenced  by  the  increasing  number  of  Beech  Baron  flat-spin 
accidents.  The  Safety  Board  believes  that,  in  addition  to  pilot  education,  positive  effort 
is  needed  to  resolve  any  existing  undue  spinning  tendencies  during  critical  engine- 
inoperative  stalls  of  this  as  well  as  similar  aircraft  which  may  be  certificated  in  the 
future. 

In  October  1980,  the  Beech  Aircraft  Corporation  initiated  a  stall  research  program 
to  study  the  potential  for  moderating  the  inherent  roll  rates  of  conventional  light 
twin-engine  aircraft  in  single-engine,  fully  stalled  conditions.  Beech  anticipates  that  this 
two-phase  wind  tunnel/flight  test  program  will  take  at  least  18  months  to  complete. 
While  Beech's  stall  research  program  is  commendable,  the  Safety  Board  does  not  believe 
that  it  is  adequately  expedient  in  resolving  the  involvement  of  Beech  airplanes  in  flat-spin 
accidents. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration; 

Require  that  a  placard  be  installed  in  all  Beech  Baron/Travel  Air  aircraft 
warning  of  the  dangers  of  and  prohibiting  intentional  single-engine  stalls. 

(Class  n,  Priority  Action)  (A-81-49) 

Amend  14  CFR  23.205,  "Critical  Engine  Inoperative  Stalls,"  to  make  the 
test  requirements  more  rigorous  with  regard  to  the  potential  detection 
of  an  airplane's  propensity  to  display  any  undue  spinning  tendency. 

(Class  II,  Priority  Action)  (A-81-50) 

Require  Beech  Aircraft  Corporation  to  disseminate  information  relating 
to  Beech  Baron/Travel  Air  single-engine  stall  speeds,  including  graphical 
or  other  information  showing  the  operational  conditions  and  limits 
wherein  flight  at  the  published  value  of  Vmc  is  not  possible.  (Class  II, 
Priority  Action)  (A-81-51) 

Convene  a  special  certification  review  team  to  explore  and  evaluate  the 
relative  margins  of  safety  of  the  Beech  Baron  in  low-speed,  high-power, 
single-engine  operations  for  all  conditions  which  may  be  realistically 
anticipated  in  a  multiengine,  pilot-training  environment.  (Class  II, 
Priority  Action)  (A-81-52) 

Require  that  all  Beech  Baron/Travel  Air  aircraft  be  retrofitted  with 
aerodynamic  air  flow  kits  or  components  designed  to  alleviate  their 
hazardous  single-engine  steill  characteristics.  Relative  to  the  retrofit. 

Beech  Aircraft's  stall  research  program  should  provide  for  prompt 
development  of  appropriate  hardware,  rigging  of  controls,  and/or  other 
necessary  modifications.  (Class  II,  Priority  Action)  (A-81-53) 

In  addition,  the  National  Transportation  Safety  Board  reiterates  our  previous 
recommendation  that  the  Federal  Aviation  Administration: 
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Issue  an  Advisory  Circular  dealing  solely  with  simulated  and  actual 
engine-out  emergencies  in  typical  high  performance,  multiengine  general 
aviation  airplanes.  (Class  D  -  Priority  Action)  (A-75-64) 

This  Circular,  aside  from  providing  general  operational  guidelines  and 
technical  information,  should  supplement  present  FAA  Advisory  Circular 
61-67,  "Hazards  Associated  With  Spins  in  Airplanes  Prohibited  From 
Intentional  Spinning,"  by  placing  special  emphasis  on  the  potentially 
catastrophic  and  often  irreversible  situations  which  may  develop,  such  as 
the  flat  spin,  if  a  loss  of  control  is  allowed  to  occur.  This  information 
should  be  mailed  directly  to  all  pilots  holding  multiengine  class  ratings, 
distributed  to  fixed  base  operators  and  flight  schools,  and  disseminated 
among  the  various  flight  instructor  clinics  and  safety  seminars  held 
throughout  the  year.  In  addition,  the  FAA's  Accident  Prevention  Staff 
should,  where  feasible,  discuss  operational  details  with  recipients  to 
assure  that  the  objectives  of  the  Circular  are  thoroughly  understood. 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS  and  GOLDMAN,  Members, 
concurred  in  these  recommendations.  BURSLEY,  Member,  did  not  participate. 
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OHice  of  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D  C  20594 
August  iJ,  iy«l 


Honorable  J,  Lynn  l-einr 
Administrator 

Federal  Aviatioti  Administration 
Washington,  L.C.  20591 

Dear  Mr.  Helms; 

Thank  you  for  your  letter  dated  July  27,  1981,  responding  to  National  Trans 
portation  Safety  Board  Safety  Recommendations  A-61-54  through  -5C  issued  May  B, 
1981.  These  recommendations  pertain  to  the  upward  trend  in  Service  Difficulty 
Reports  concerning  the  Brackett  engine  air  inlet  systems. 

We  are  pleased  to  note  that  the  Federal  Aviation  Administration  issued 
Brackett  Aircraft  Com.pany,  Inc.,  Airworthiness  Directive  (AD)  Bl-15-03  on  July  1 
1981,  with  an  effective  date  of  July  20,  1981,  to  fulfill  tht-  intent  of  tin  tliri- 
recommendations.  Safety  Recommendations  A-81-54  and  -55  are  classified  in  a 
"Closed — Acceptable  Action"  status  and  A-81-50  in  a  "Closed--Accei.table  Altornat 
Action"  status. 

Wo  thank  you  for  your  prompt  action. 


Sincerely  yours 


James  B.  King 
Chairman 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADWIMSTRATION 


July  27,  1981 


WASHINGTON,  DC  20591 


OFFICC  Of 

THt  ADWIMSTRATOf. 


Ihe  Honorable  Jai.ies  B.  King 
Chairman,  National  Traiisport^tion 
Safety  Board 

800  Independence  Avenue,  SIV. 

Washington,  D. C.  20594 

Dear  Mr.  Q-iairman; 

This  is  in  resixinse  to  NISD  Safety  Recarunendations  A-81-54  througli  A-81-56 
issued  by  the  Board  on  May  8,  1981.  Uiese  recommendations  resulted  from 
the  Board's  investigation  of  an  upward  trend  in  Service  Difficulty  Reports 
concerning  the  Brackett  engine  air  inlet  systems. 

A-81-54.  Revise  Airworthiness  Directive  78-25-05,  Brackett  Specialties 
Company,  to  include  all  aircraft  listed  in  Brackett  Aircraft  COnpany,  Inc. , 
Service  Bulletin  Nos.  3  and  4. 

A-81-55.  Issue  an  Airworthiness  Directive  which  would  require  compliance 
with  Brackett  Aircraft  Company,  Inc.,  Service  Bulletin  No.  5,  dated 
July  28,  1980. 

FAA  Ccnment.  The  Federal  Aviation  Administration  (FAA)  concurs  in  these 
two  recommendations  and  we  have  issued  Airworthiness  Directive 
(AD)  81-15-03  which  supersedes  AD  78-25-05,  Amendment  39-3365.  The  issue 
date  of  AD  81-15-03  was  July  1,  1981,  with  an  effective  date  of  July  20, 
1981.  A  copy  of  the  AD  is  enclosed. 

As  a  matter  of  information,  please  note  that  Brackett  Aircraft  Gomiaany, 

Inc. ,  Service  Bulletin  No.  4  is  no  longer  in  existence,  having  been 
superseded  by  Service  Bulletin  No.  6.  The  FAA  considers  action  completed 
on  Safety  RecomiTiendations  A-81-54  and  55. 

A-81-56.  Issue  a  General  Aviation  Airworthiness  Alert  to  inform  all  users 
of  Brackett  Aircraft  Company,  Inc.,  air  filter  assemblies  of  tlie  require¬ 
ments  of  AD  78-25-05,  Brackett  Specialities  Company,  as  amended,  and  of  the 
need  to  comply  with  Brackett  Aircraft  Oonpany,  Inc.,  Service  Bulletin 
Nos.  3,  4,  and  5. 
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FAA  Coxient.  FM  does  not  concur  in  this  reoomrrendation.  A  General 

Aviation  Airvorthiness  Alert  is  generally  issued  for  tiiose  serv'ice  diffi¬ 
culties  which  have  not  been  the  subject  of  AD's.  Since,  in  this  case,  an 
AD  has  alread;>'  been  issued,  it  is  not  necessary  to  issue  another  notifica¬ 
tion  of  the  sa'ne  infonnation  provided  by  the  AD.  The  FAA  considers  action 
conpleted  on  Safety  PeconimerKiation  A-8i-56. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED; 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20590 


SAFETY  RECOMMENDATION(S) 
A-81-54  through  -56 


The  Flight  Standards  National  Field  Office,  AFO-500.  Service  Difficulty 
Automatic  Data  Processing  System  Bank  has  provided  statistical  information  which 
indicates  that  there  is  an  upward  trend  in  Service  Difficulty  Reports  concerning  the 
Brackett  engine  air  inlet  systems. 

In  October  1980,  engine  air  inlet  system  problems  in  the  Cessna  177  alerted  the 
Federal  Aviation  Administration's  Service  Difficulty  Automatic  Data  Processing 
System.  During  the  2-year  period  from  September  I,  1978,  through  September  18. 
1980,  there  were  20  reports  of  such  problems.  An  upward  trend  in  the  rate  of  reporting 
was  noted  when  nine  reports  were  processed  between  April  16  and  September  5,  1980. 
Of  the  nine  reports  one  report  cited  a  defective  aluminum  retainer  screen,  and  five 
reports  stated  that  the  engine  air  filter  gaskets  failed,  separated,  and  lodged  in  the 
carburetor/injector  air  passages  which  reduced  air  flow  and  available  engine  power. 
These  failures  resulted  in  two  accidents  and  three  unscheduled  landings.  Both  accidents 
and  the  two  unscheduled  landings  occurred  on  aircraft  equipped  with  the  Brackett  air 
filter. 


A  search  of  FA  A  Service  Difficulty  Reports  conducted  in  January  1981  indicated 
that  16  incidents  of  Brackett  air  filter  system  failure  were  reported  between  May  3, 
1979,  and  December  5,  1980.  These  incidents  involved  four  Cessna  177's  as  well  as 
Beech,  Piper,  and  other  Cessna  aircraft.  Five  reports  cited  failures  of  the  gasket 
assembly,  10  reports  cited  failures  of  the  screen  assembly,  and  one  report  cited  a  loose 
seal. 


A  survey  of  NTSB  briefs  of  accidents  from  1965  through  1979  revealed  14 
accidents  in  which  foreign  material  affected  normal  operation  of  the 
carburetor/injector  system.  Cessna  aircraft  were  involved  in  7  of  the  14  accidents. 

The  Brackett  Aircraft  Company,  Inc.,  formally  Brackett  Aircraft  Specialties,  is  a 
source  supplier  and  holder  of  an  FAA  type  certificate  for  its  engine  air  filter 
assemblies.  On  December  29,  1977,  the  FAA  issued  Supplemental  Type 

Certificate  (STC)  No.  SA71GL  for  a  design  change  for  the  company's  engine  air  filter 
assemblies.  The  STC  affected  Cessna  models  177,  180,  210,  and  310  aircraft, 
Grumman  American  model  AA-1  aircrafts  and  Piper  PA-20  aircraft.  The  company  also 
issued  two  Service  Bulletins,  Nos.  1  and  2,  both  of  which  stated  that  the  duminum 
retainer  screen  should  be  replaced  with  a  steel  screen  for  the  aircraft  mentioned  in  the 
STC.  However,  both  bulletins  excluded  the  Cessna  177  model  aircraft. 
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As  a  result  of  the  reports  of  the  defective  aluminum  retainer  screen  in  the  air  filter 
assembly,  the  FA  A  issued  Airworthiness  Directive  (AD)  78-25-05,  effective  December  15, 
1978.  The  AD  established  an  inspection  requirement  of  the  aluminum  retainer  screens  for 
failed  areas  and  required  replacement  of  the  aluminum  retainer  screen  with  a  steel  screen 
if  failed  areas  were  noted  during  the  inspection.  The  AD  modification  was  in  accordance 
with  STC  SA71GL.  The  AD  applied  to  numerous  Cessna  aircraft  models  but  did  not 
include  the  Cessna  177  model. 

After  AD  78-25-05  became  effective,  the  Brackett  Aircraft  Company,  Inc.,  issued 
Service  Bulletin  No.  3,  which  superseded  Service  Bulletin  No.  2  and  also  stated  that  the 
aluminum  retainer  screen  should  be  replaced  with  a  steel  screen.  Service  Bulletin  No.  3 
also  applied  to  various  aircraft  models,  including  some  Cessna  aircraft;  however,  the 
Cessna  model  177  aircraft  again  was  excluded.  On  July  15,  1980,  Brackett  issued  Service 
Bulletin  No.  4  which  applied  to  the  Cessna  177,  or  any  aircraft  equipped  with  the  Brackett 
air  filter  assembly,  and  required  that  the  aluminum  retainer  screen  be  replaced  with  a 
steel  screen. 

The  Brackett  Aircraft  Company,  Inc.,  aware  of  the  filter  gasket  defects  in  their 
engine  air  filter  assemblies,  on  July  28,  1980,  issued  Service  Bulletin  No.  5,  which  stated 
that  the  gaskets  had  become  loose  because  of  the  effects  of  oils,  grease,  fuel,  and  loose 
and  improper  fitting  fasteners  that  held  the  filter  in  place.  The  company  recommended 
that  gasket  retainer  strips  be  installed  to  prevent  the  gasket  from  entering  the  engine 
induction  system  in  the  event  the  gasket  should  become  loose.  Service  Bulletin  No.  5 
included  the  model  number  of  the  air  filter  used  on  the  Cessna  177  aircraft.  The  company 
also  has  made  kits  available  to  upgrade  existing  filters. 

The  Brackett  Aircraft  Company,  Inc.,  informed  the  Safety  Board  that  its  gasket 
retainer  strip  will  provide  a  tight  fitting  filter  frame.  A  tightly  fitted  filter  will  squeeze 
the  gasket,  prevent  deterioration,  and  prevent  greases  and  solvents  from  penetrating  the 
bond.  A  loose  fitting  filter  will  cause  the  gasket  to  vibrate  and  allow  grease  and  solvent 
to  penetrate  the  bond.  The  president  of  the  Brackett  Aircraft  Company,  Inc.,  stated  that 
the  Cessna  177  aircraft  is  vulnerable  to  filter  frame  vibration. 

The  Brackett  Aircraft  Company  has  advised  the  Safety  Board  that  they  could  not 
supply  a  sudden  request  for  a  large  number  of  kits  to  upgrade  existing  installed  filters. 
Both  the  Brackett  Aircraft  Company  Service  Bulletin  No.  3  and  AD  78-25-05,  Brackett 
Aircraft  Specialities,  Inc.,  note  that  an  inspection  of  the  screen  gasket  assembly  should  be 
performed  within  25  hours  of  receipt  of  the  Service  Bulletin  or  Airworthiness  Directive. 
Additional  inspections  were  to  be  made  at  100-hour  intervals  until  the  screen  assembly 
was  replaced.  The  airworthiness  directive  required  that  the  aluminum  screen  gasket 
assembly  be  replaced  with  a  steel  assembly  within  525  hours  after  receipt  of  the  AD.  The 
Safety  Board  believes  that  AD  78-25-05  should  apply  to  the  Cessna  177. 

The  Safety  Board  contacted  the  Cessna  Aircraft  Company  for  information  on  the 
use  of  Brackett  air  filter  assemblies  on  its  aircraft.  Its  designated  engineering 
representative,  who  also  was  project  engineer  on  the  Cessna  177,  stated  that  the  Brackett 
Company  never  was  a  supplier  of  engine  air  inlet  system  for  their  company  and  was  not  an 
approved  vendor  for  Cessna.  However,  owners/operators  can  and  do  purchase  and  install 
Brackett  air  filters  on  their  aircrah.  Even  though  the  Cessna  177  has  not  been 
manufactured  since  1978,  the  FAA  Registry  Section  reported  that  there  are  3,166 
registered  Cessna  177's  in  the  United  States. 
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The  Safety  Board  became  aware  on  February  13,  1981,  that  the  FAA  Western  Region 
Aircraft  Modification  Section,  Engineering  and  Manufacturing  Branch  (AWE-211),  is 
conducting  a  special  study  on  the  Brackett  engine  air  inlet  system.  The  Safety  Board  also 
has  been  informed  that  the  FAA  is  considering  airworthiness  action  on  this  subject. 

Because  of  the  upward  trend  in  Brackett  air  filter  defect  reports  since  the  issuance 
of  AD  78-25-06  and  the  two  Brackett  Aircraft  Company,  Inc.,  Service  Bulletins,  the 
Safety  Board  believes  that  additional  corrective  measures  should  be  taken  to  prevent 
further  accidents  resulting  from  air  filter  failures. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Revise  Airworthiness  Directive  78-25-05,  Brackett  Specialties  Company, 
to  include  all  aircraft  listed  in  Brackett  Aircraft  Company,  Inc.,  Service 
Bulletin  Nos.  3  and  4.  (Class  n.  Priority  Action)  (A-81-54) 

Issue  an  Airworthiness  Directive  which  would  require  compliance  with 
Brackett  Aircraft  Company,  Inc.,  Service  Bulletin  No.  5,  dated  July  28, 

1980.  (Class  n,  Priority  Action)  (A-81-55) 

Issue  a  General  Aviation  Airworthiness  Alert  to  inform  all  users  of 
Brackett  Aircraft  Company,  Inc.,  air  filter  assemblies  of  the 
requirements  of  AD  78-25-05,  Brackett  Specialities  Company,  as 
amended,  and  of  the  need  to  comply  with  Brackett  Aircraft  (Company, 

Inc.,  Service  Bulletin  Nos.  3,  4,  and  5.  (Class  II,  Priority  Action) 
(A-81-56) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS  and  GOLDMAN,  Members, 
concurred  in  these  recommendations.  BURSLEY,  Member,  did  not  participate. 


US  DoDCif'ment 
Ot  T(anipOf:aiiO:i 

Federal  Aviation 
Administration 


August  3,  1981 


Hie  Honorable  James  B.  King 
Chairrran,  tlational  liransportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D. C.  20594 

Dear  Mr.  Qiainran: 

Ibis  is  in  response  to  N^ISB  Safety  Iteconimendations  A-81-57  and  A-81-58  issued 
by  tiie  Board  on  May  13,  1981.  Hiese  recanmendations  resulted  from  tJie  iloard's 
investigation  of  solid-state  tectinology  as  ir.  applied  to  data  ccsiipress ion  in 
digital  flight  data  recorders  (DFDR). 

A-81-57.  Amend  14  CFR  121.343  to  allow  use  of  digital  flight  data  recorders 
(DFDR)  v;hich  employ  sate  form  of  data  compression  if  the  manufacturer  can 
dCiPonstrate  during  aircraft  certification  that  u?X)n  recorder  readout  tiie 
require*.!  [parameters  can  be  reconstructed  to  tlie  accuracy  and  ranges  spe-cified 
in  Part  121,  ap[aendix  B,  and  that  tlie  recorded  data  are  adequate  for  accident 
investigation  purposes. 

A-31-58.  A: end  column  4,  "Recording  Interval  Maximut  (Seconds),"  appendix  B, 
14  CFR  121  so  that  it  applies  to:  (1)  the  recording  interval  of  continuously 
recording  machines,  such  as  the  currently  used  magnetic  tape  digital  flight 
data  recorder  and  (2)  tire  data  sampling  intervals  of  DFDR's  employing  data 
co;npression. 

F/'A  Cemment.  Amendments  to  14  CFR  121.343  and  to  ap[5endix  B  of  14  CFR  121  are 
not  necessary  to  permit  tire  use  of  DFDR's  vdrich  employ  some  fonn  of  data  oon>- 
pression.  Approval  can  be  granted  under  existing  regulations  if  air  applicant 
can  demonstrate  during  aircraft  certification  that,  upon  recorder  readout,  the 
required  parameters  can  be  reconstructed  to  the  accuracy  and  ranges  suecifiei 
in  appendix  B  of  14  CFR  121.  In  addition,  it  must  be  demonstrated  tlrat  tire 
recorded  data  are  adequate  for  accident  investigative  purposes. 

Ihe  Federal  Aviation  Administration  intends  to  take  no  furtlrer  action  relative 
to  Safety  Pecommendations  A-81-57  and  A-81-58. 

Sincerely, 


.1 .  I  .yi  Ml  1 1'  I  111- . 

j\  .111  mil  I  ,  it '  ii 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  May  13,  1931 


Forwarded  to: 

Mr.  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


Solid-state  nonvolatile  memories  are  now  available  as  viable  candidates  for  use  as 
the  recording  medium  in  flight  recorders.  Solid-state  is  a  superb  technology  for  this 
application  since  it  will  result  in  recorders  with  no  moving  parts  that  are  virtually 
maintenance  free. 

Solid-state  is  coming  into  its  own  in  the  computer  memory  field  in  general. 
Available  now  is  a  bubble  memory  board  which  provides  1.3  million  bits  of  nonvolatile 
storage.  In  the  aircraft  data  recording  field,  several  manufacturers  have  built 
prototype  solid-state  crash  recorders  for  United  States  military  applications. 

Appendix  B,  14  CFR  121  requires  that  sampled  data  for  a  given  aircraft 
parameter  be  recorded  at  a  given  maximum  interval  (usually  one  second,  depending  on 
the  parameter).  This  technique  works  well  for  magnetic  tape  digital  night  data 
recorders  (DFDR)  which  employ  a  continuously  moving  recording  medium.  However, 
solid-state  DFDR's  have  no  moving  medium,  and  data  are  stored  in  physical  locations  in 
circuit  chips.  Implementation  of  the  fixed  recording  interval  specified  in  the  current 
regulation  is  not  efficient  for  use  with  the  solid-state  recorder.  Solid-state  memories 
are  most  efficient  when  used  to  store  compressed  data. 

Currently,  several  methods  are  available  to  achieve  data  compression,  and  any  of 
these  could  well  be  a  viable  means  of  recording  accident  data.  Such  methods  should  be 
permitted  if  the  manufacturer  can  prove  during  certification  that  his  technique  allows 
precise  and  accurate  reconstruction  of  the  required  parameters  over  the  specified 
ranges  and  that  the  recorded  data  are  adequate  for  accident  investigation  purposes. 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Amend  14  CFR  121.343  to  allow  use  of  digital  flight  data  recorders 
(DFDR)  which  employ  some  form  of  data  compression  if  the 
manufacturer  can  demonstrate  during  aircraft  certification  that  upon 
recorder  readout  the  required  parameters  can  be  reconstructed  to  the 
accuracy  and  ranges  specified  in  Part  121,  appendix  B,  and  that  the 
recorded  data  are  adequate  for  accident  investigation  purposes. 

(Class  n.  Priority  Action)  (A-81-57). 


SAFETY  RECOMMENDATION(S) 
A-81-57  and  -58 
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Amend  column  4,  "Recording  Interval  Maximum  (Seconds),"  api'end;'  H. 

14  CFR  121  so  that  it  applies  to:  (1)  the  recording  intervfd  of 
continuously  recording  machines,  such  as  the  currently  used  magnetic 
tape  digital  flight  data  recorder  and  (2)  the  data  sampling  interval^  of 
DFDR's  employing  data  compression.  (Class  11,  Priority  Action) 
(A-81-58) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  la'RSLEY, 
Members,  concurred  in  these  recommendations. 


HayI^ 


National  Transportation  Safety  Board 

Washingtop.  D  C  20594 
August  13,  198  i 

OHice  of  the  Chairman 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  dated  July  22,  1981,  responding  to  Kationa] 
Transportation  Safety  Board  Safety  Recommendations  A-81-59  and  -60  issued 
1981.  These  recommendations  stemmed  from  our  investigation  of  a  bell 
helicopter  accident  which  occurred  on  March  25,  1981,  in  the  Gulf  of  , 

The  accident  resulted  from  an  engine  flcuneout  caused  by  the  fracture  of  ti;' 
splined  adapter  in  the  Detroit  Diesel  Allison  250-C28  engine.  The  recoraric;.>ia  ■ 
tions  pertain  to  the  removal  of  the  splined  adapter  PN  6899243  and  for  thv 
Federal  Aviation  Administration  (FAA)  to  review  and  evaluate  the  manuf  act  ir  i  r.,: 
process  and  quality  assurance  procedures. 

The  Safety  Board  is  pleased  to  note  that  all  affected  splined  adaj'ters  liavi.- 
been  removed  from  service  and  that  the  PAA  is  in  the  process  of  reviewing  and 
evaluating  the  manufacturing  process  and  quality  assurance  procedures,  i'afe'  v 
Recommendation  A-81-59  is  classified  in  a  "Closed--Acceptable  Alternate  A 'fi  'T;" 
status  and  A-81-60  is  maintained  in  an  "Open — Acceptable  Action"  status  i.'encinc 
the  FAA's  further  response. 


Sincerely  yours 


James  B.  King 
Chairman 


rc 


U  S  Department  C’l.'.f  <-j  '  ■  ■ 

of  Transportation 

Federal  Aviation 
Administration 

July  22,  1981 

The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.  C.  20594 

Dear  Mr.  Qiairman: 

Ihis  is  in  response  to  NTSB  Safety  Reconmendations  A-81-59  and  A-81-60 
issued  by  the  Board  on  May  22,  1981.  These  recommendations  resulted  frotri 
the  Board's  investigation  of  the  crash  of  a  Bell  206L-1  helicopter,  N-1077N, 
en  route  fran  an  offshore  oil  rig  cxi  torch  25,  1981.  The  accident  was  the 
result  of  an  engine  flameout,  caused  by  the  fracture  of  the  splined  adapter 
in  the  Detroit  Diesel  Allison  250-C28  errgine,  apparently  due  to  fatigue. 

A-81-59.  Issue  an  Airworthiness  Directive  to  require  that  those 
Allison  250-C28  and  -C30  engines  identified  by  tJie  manufacturer  as  having 
the  PN  6899243,  Revision  A,  splined  adapters  installed  be  removed  from 
service, 

FAA  Comient.  The  ftederal  Aviation  Administration  (FAA)  has  been  fully 
cognizant  of  the  situation  addressed  in  this  recommendation,  and  our 
Engineering  and  Manufacturing  organization  has  worked  closely  with  Detroit 
Diesel  Allison  toward  resolution  of  this  problem. 

By  ;43ril  29,  1981,  well  before  issuance  of  Safety  Reconmendation  A-81-59, 
all  47  engines  having  the  affected  splined  adapters  were  ranoved  from 
service.  The  splined  adapters  were  removed  fran  these  engines  and  returned 
to  the  factory  for  destruction  by  June  19,  1981.  The  engines  will  be 
returned  to  service  when  airworthy  splined  adapters  become  available. 
Accordingly,  FAA's  pronpt  action  precludes  the  necessity  for  issuance  of 
an  airworthiness  directive,  and  we  consider  action  on  this  recanmendation 
completed . 


A-81-60.  Review  and  evcduate  the  manufacturing  processes  and  quality 
assurcince  procedures  for  these  splined  adapters  to  ensure  product  integrity 
and  safety. 

FAA  Coiment.  FAA's  Engineering  and  Manufacturing  organization  is  in  the 
process  of  reviewing  and  evaluating  the  manufacturing  process  and  quality 
assurance  procedures.  The  Board  will  be  informed  of  our  findings. 

Sincerely, 


.1.  l.ynn  llflnr. 
Aiiiuiiunl  I  .il  I  >t 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  May  22,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATlONlSj 
A-81-59  and  -60 


On  March  25,  1981,  a  Bell  206L'l  helicopter,  N  1077N,  was  en  route  from  an 
offshore  oil  rig  to  shore  when  the  pilot  reported  that  the  engine  flamed  out.  The 
aircraft  was  successfully  autorotated  to  the  water  from  a  cruising  altitude  of 
500  feet.  The  pilot  and  five  passengers  escaped  injury  even  though  the  helicopter 
rolled  over  during  water  entry. 

The  wreckage  was  subsequently  recovered.  Disassembly  of  the  engine  (Detroit 
Diesel  Allison  250-C28)  revealed  that  the  splined  adapter,  part  number  6899243, 
Revision  A,  had  fractured.  This  adapter  connects  the  gas  generator  turbine  shaft  to 
the  compressor  impeller.  Preliminary  metallurgical  examination  of  the  fractured 
surface  'ndicated  fatigue.  Total  service  time  on  the  adapter  was  60.6  hours. 

The  manufacturer  reported  that  the  failed  adapter  was  1  of  47  recently 
produced  and  put  into  service  as  a  product  improvement  item.  The  manufacturer  also 
indicated  that  the  adapters  have  serial  numbers  by  which  the  adapters  could  be 
located  through  the  manufacturer’s  distributors.  The  Safety  Board  is  aware  that 
Allison  has  recently  issued  a  bulletin  to  operators  recommending  that  engines  with 
these  adapters  be  removed  from  service.  However,  we  are  concerned  that  some 
operators  may  not  remove  the  engines  from  service  because  compliance  with  the 
bulletin  is  discretionary. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Issue  an  Airworthiness  Directive  to  require  that  those  Allison 
250-C28  and  -C30  engines  identified  by  the  manufacturer  as  having 
the  PN  6899243,  Revision  A,  splined  adapters  installed  be  removed 
from  service.  (Class  H,  Priority  Action)  (A-81-59) 
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Review  and  evaluate  the  manufacturing  processes  and  quality  assurance 
procedures  for  these  splined  adapters  to  ensure  product  integrity  and 
safety.  (Class  n,  Priority  Action)  (A-81-60) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 


0‘1'ce  of  r  e  A.]  -i.'i 


Ui  pjnrrient 
o!  li -T  ^pofiijiion 


Fcdcrol  Avicifion 
Administration 


/\UG13"^8V 

Hie  Honorable  Jair.es  B.  King 
Qiaimian,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  Sl^J. 
V,'as’ningt.on,  D.  C.  20594 


Dear  Mr.  Qiairrcdn: 

Ihis  is  in  response  t.o  N'iSB  Safety  Reco.nrcndations  A-Sl-Gl  and  A-81-62  i::.iuc-d 
by  tJie  Board  on  June  3,  1981.  Hiese  reca-.Qcndations  resulted  fran  tJio  Bj'urd's 
investigation  of  tlie  crasli  of  a  Continental  Airlines/Air  Micronesia,  Inc., 
Boeing  727'92C  at  Yap  Airport,  Yap,  festem  Caroline  Islands,  on  Kove;;lx?r  21, 
1980.  Hiis  accident  revealed  probleiiis  associated  v/ith  cr.ergoncy  procedures 
for  Oi,jeration  of  tJie  ventral  airstair  door  on  selected  Boeing  727  aircraft. 

A-81-61.  Reciuire  tj-,at  air  carriers  operating  applicable  Booing  727  aircraft 
include  eT.ergency  proex-dures  for  oixration  of  tlic  ventral  airstair  dcxir  in 
their  training  programs  for  caliin  crews. 

FAA  Caiiraont.  FAR  Parts  121.  417(b)  (2)  (iv)  and  121.417(c)(1)  roi-juire  tJiat  each 
crev-TTieirbor  hx;  trained  on,  and  actually  operate,  each  typxc  of  emergency  exit  in 
tlie  nor.nal  and  ciaergoncy  modes  witii  anphasis  on  operation  of  tJie  exits  under 
adverse  conditions.  Tlius,  if  a  certificate  holder  utilizes  a  B-727  witli  a 
reciuired  ventral  exit,  tJie  crev-Tnembers  must  be  trained  on  that  exit. 

By  Federal  Aviation  Administration  (FAA)  letter  dated  April  16,  1980,  ell 
Regional  Flight  Standards  Division  Qiiefs  were  reminded  of  tlie  existence  of 
ventral  exits  on  certain  B-727  aircraft.  Vfc  have  emphasized  tliat  the  exit  is 
a  required  emergency  exit  on  selected  B-727  aircraft,  including  tlie  B-727-100 
with  more  tlian  119  passenger  seats. 

Since  the  FAR  already  require  training  on  each  type  of  emergenci'^  exit,  ^^'e 
believe  that  these  additional  nucasuros  are  fully  responsive  to  Safety 
Reco;ii:ii.uidation  A-81-61.  /ccordingly,  tlie  FAA  considers  action  co;:Tpletc<3  on 
this  recommendation. 

A-81-62.  Issue  an  Ainvortliiness  Directive  on  applicable  Boeing  727  aircraft 
to  re<-]uire  that  the  location  of  Wie  emergency  operating  (Control  for  the 
ventral  airstair  door  be  readily  apparent  regardless  of  tJie  ixisition  of  tjie 
access  door  for  tJio  noniial  system  control. 
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FM  Cam:. on t.  7is  a  logjIF  of!  l-Jiis  s-afehy  roc<3.iinep.da(-.i(5n,  the  FM  has 
reassessed  tiie  locat.inj  ‘.'L.it.ures  of  tlio  ver.I.ral  st.air  oinc-rgency  ^^\l'  n;-;ion 
■ysteii.  Ihe  ventral  s).airv,'ay  ciin  be  lowered  by  use  of  eitJ'iCr  tlio  or 

he  eiTiorgency  oont.rol  tiandle.  Hicse  controls  are  adjacent  to  oacli  ctncr  on 
tiiG  right  side  of  tj;0  vent.raL  stairway.  Bie  nooiial  c'^ni.rol  fjendle  is  loeMod 
behind  an  access  door  hinnenl  on  tJie  aft  side  ajid  is  i^lacardcd  "steir  Coutro]." 
Tlie  eriergency  control  handle  is  aft  of  the  norr.ial  handle  co;;ii^art'jnc-nt  ajid  is 
behind  a  gray  cover  with  caption  in  red,  "bnergency  Use  Only,  7dr  Stair 
Extension,"  and  "Pull  lb  heiiove  Cover."  All  otlier  ixinels  in  the  ventral 
stairway  area  are  white.  'Hie  Guergency  airstair  extension  control  haJiJle 
cover  is  readily  visible  bo  anyone  entering  the  ventral  stainv’ay  area  wl;en  the 
nor.val  handle  access  door  is  closed  or  opjned  bo  tjio  90  degrtre  [wsibion.  When 
opened  180  d'ogrees,  approx nnabely  2  1/2  inches  of  the  eiuergonc'y  Iwurllo  -over 
is  exiX)sed. 

Apparently,  in  tlie  Continental  /urlines  B-727  accident  at  Yap  Airport,  tlie 
flight  atd.endant  either  failed  to  i»r£otnn  as  she  was  trainc-d  to  do,  or  did  nat 
receive  tj'.e  cre-wnriiijer  braining  as  reguircd  by  IVJl  Parbs  121. 'U7(b)  (2)  ( iv)  and 
121.417(c)(1).  Being  familiar  with  the  normal  extension  systojii,  bub  maware 
of  the  existence  of  the  cnAorgency  system,  she  reportedly  went  dirajctly  to  the 
normal  handle  access  door.  When  the  airstair  did  not  lower,  tije  attendant 
directed  Uie  evacuation  tJirough  another  exit.  Our  evaluation  of  tJie  hx'ating 
features  of  the  B-727  vejtbral  stair  emergency  actuation  system.s  confirn\s 
coT'pliance  with  Civil  7dr  Regulations  4b. 362(f).  In  any  event,  wo  consider 
this  a  unique  occurrence  and  find  it  highly  unlikely  that  an  attendant  who  lias 
been  trained  in  tJie  use  of  the  emergency  system,  would  overlook  the  er,iervjGncy 
handle  cover  when  entering  tlie  ventral  stairway. 

Accordingly,  we  consider  tlie  system  acceptable  and  it  is  our  conclusion  that 
insufficient  justification  exists  to  issue  an  AirwortJunoss  Directive 
requiring  a  design  change  or  revised  placarding.  Hie  PAA,  therefore, 
considers  action  cxxi'pleted  on  Safety  Recoitinendation  A-81-62. 

Sincerely, 


J.  Lynn  Helms 
Administrator 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  June  3,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATION(Sj 

A-81-61  and  -62 


On  November  21,  1980,  a  Continental  Airlines/Air  Micronesia,  Inc.,  Boeing 
727-92C,  N18479,  landed  short  of  the  runway  at  Yap  Airport,  Yap,  Western  Caroline 
Islands.  The  right  main  landing  gear  separated  at  touchdown.  Extensive  damage  to 
the  right  wing  was  sustained  when  the  aircraft  slid  along  the  ground  resulting  in  luel 
spillage  and  fire  which  engulfed  the  right  wing  and  most  of  the  right  side  of  the 
fuselage  as  the  aircraft  skidded  to  a  stop.  The  galley  door  and  the  two  overwmg 
emergency  window  exits  on  the  right  side  of  the  aircraft  were  not  used  because  of 
the  fire.  All  73  occupants,  except  two  crewmembers,  escaped  through  the  two  left 
overwing  emergency  window  exits.  Those  occupants  in  the  rear  of  the  cabin  were 
almost  overcome  by  smoke  when  they  crowded  at  the  ventral  airstair  door  which 
could  not  be  opened  by  the  flight  attendant.  1/ 

The  aircraft  cabin  was  configured  to  carry  both  passengers  and  cargo.  The  cargo 
was  situated  in  front  of  the  passengers  on  two  pallets  in  the  forward  cabin.  With  the 
aircraft  in  this  configuration,  the  fwward  left  main  cabin  door  was  unusable.  This 
configuration  was  permitted  by  the  Federal  Aviation  Administration  (FA A)  when  it 
issued  the  Boeing  Company  an  exemption  from  compliance  with  the  certification 
requirements  of  Civil  Air  Regulation  (CAR)  4b.  However,  the  FAA  required  Boeing 
to  install  a  ventral  airstair  door  emergency  opening  system  on  Boeing  727-100 
aircraft  which  could  be  so  configured.  This  same  emergency  system  ^so  was 
required  on  the  iSl-peissenger  Boeing  727-100  aircraft  before  issuing  the 
exemption.  2/  The  emergency  opening  system  for  the  ventral  airstair  door  was 
necessary  to  insure  the  availability  of  an  emergency  exit  under  adverse  conditions. 
The  system  was  designed  to  provide  a  positive  minimum  opening  clearance  if  the 
normal  system  failed. 

Inspection  of  the  wreckage  showed  that  the  control  for  the  emergency  opening 
system  for  the  ventral  airstair  door  had  not  been  activated.  The  flight  attendant 
stationed  in  the  rear  of  the  aircraft  had  not  been  trained  in  the  operation  of  the 

1/  jl^or  more  detailed  information,  read  Aircraft  Accident  Report--"Continenta] 

fAirlines/Air  Micronesia,  Inc.,  Boeing  727-92C,  N184^9,  Yap  Airport,  Yap,  Western 

Caroline  Islands,  November  21,  1980"  (NTSB-AAR-81-7). 

2/  A  Boeing  Company  letter,  reference  6-7330-1855,  dated  August  19,  1964, 
describes  the  reason  for,  and  the  operation  of,  the  ventral  door  emergency  exit 
system  on  Model  727  aircraft. 
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emergency  system  and  was  not  aware  of  the  system.  Other  Air  Micronesia  flight 
attendants  subsequently  were  questioned  about  the  ventral  airstair  door  emergency 
opening  system,  and  none  of  those  questioned  was  aware  of  its  existence.  Examination  of 
Continental's  Emergency  Procedures  Hancflsook  (EPH)  revealed  no  reference  or  mention  of 
the  emergency  system.  However,  the  emergency  system  was  described  in  the 
FAA-approved  flight  manual.  In  fact,  the  flight  manual  listed  a  minimum  necessary  air 
pressure  for  the  operation  of  the  emergency  opening  system  as  a  requirement  on  the 
minimum  equipment  list  when  the  aircraft  was  flown  in  the  cargo/passenger 
configuration.  After  the  Yap  accident.  Continental  trained  its  flight  attendants  and  those 
of  Air  Micronesia  on  the  operation  of  the  emergency  opening  system.  Continental  also 
revised  its  EPH  and  changed  its  training  simulator  to  duplicate  the  emergency  controls  for 
the  ventral  airstair  door. 

A  second  problem  which  became  apparent  during  this  investigation  involved  the 
inadequate  marking  and  location  of  the  emergency  system  controls  for  the  ventral  airstair 
door.  The  controls  for  both  the  normal  and  emergency  systems  are  inside  the  tailcone 
area.  They  are  positioned  on  the  left  stairwell  waD  looking  aft  near  the  rear  pressure 
bulkhead.  Individual  access  doors  cover  the  controls  for  both  systems.  The  access  door 
for  the  normal  control  is  forward  of  the  acccK  door  for  the  emergency  control  and  about 
2  1/2  times  larger.  When  the  normal  access  door  is  opened,  it  completely  hides  the 
emergency  system  access  door.  This  could  be  corrected  simply  by  allowing  the  normal 
access  door  to  hinge  to  the  left  rather  than  to  the  right,  by  relocating  the  emergency 
control,  or  by  depicting  the  location  of  the  emergency  control  with  adequate  placards. 

Boeing  records  indicate  that  as  many  as  318  of  its  Boeing  727-100  series  aircraft 
could  have  been  equipped  with  the  ventral  airstair  door  emergency  opening  system. 
Records  show  that  91  of  the  Boeing  727-lOOC  cargo/passenger  aircraft  and  164  Boeing 
727-100  all-passenger  aircraft  were  manufactured  with  this  system.  Subsequently,  63 
modification  kits  were  sold.  The  Safety  Board  is  concerned  that  operators  of  these 
aircraft  may  not  have  provided  the  necessary  training  on  the  emergency  opening  system 
of  the  ventral  airstair  to  their  crewmembers,  as  was  the  case  in  this  accident. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  that  air  carriers  operating  applicable  Boeing  727  aircraft  include 
emergency  procedures  for  operation  of  the  ventral  airstair  door  in  their 
training  programs  for  cabin  crews.  (Class  I,  Urgent  Action)  (A-81-61) 

Issue  an  Airworthiness  Directive  on  applicable  Boeing  727  aircraft  to  require 
that  the  location  of  the  emergency  operating  control  for  the  ventral  airstair 
door  be  readily  apparent  regardless  of  the  position  of  the  access  door  for  the 
normal  system  control.  (Class  I,  Urgent  Action)  (A-81-62) 

KING,  Chairman,  and  McADAMS,  GOLDMAN,  and  BURSLEY,  Members,  concurred 
in  these  recommendations.  DRIVER,  Vice  Chairman,  did  not  participate. 
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US  DepoMment  oi't  e  oi  w 

of  Transportation 

Federal  Aviation 
Administration 

August  19,  1981 


The  Honorable  James  B.  King 
Chainnan,  National  liransportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

Ihis  is  in  response  to  NISB  Safety  Reoanmendations  A-81-63  arvl  A-81-64  issued 
by  the  Board  on  June  3,  1981.  These  reccmendations  resulted  from  the  Board's 
investigation  of  an  incident  involving  Northwest  Orient  Airlines  Flight  79, 
climbing  outbound  from  Dulles  International  Airport  on  January  31,  1981. 
Examination  revealed  that  the  nunber  3  nose  cowl  assembly  and  fan  case  had 
separated  from  the  aircraft,  and  that  the  niniber  2  engine  had  ingested  debris, 
resulting  in  foreign-obiect  danage.  'ritaniuii  fan  blade  failure  was  caused  by 
a  fatigue  crack  that  propagated  from  a  burned  area  on  the  leading  edge  of  tJic 
blade. 

A~8I-63.  Issue  an  airworthiness  directive  which  requires  a  visual  inspection 
for  arc  burns  before  and  after  each  rework  operation  on  titanium  alloy  fan 
blades  from  Pratt  and  Whitney  Aircraft  JT9D  turbofan  engines  and  requires 
replacement  of  arc  burn-affected  blades.  We  furtlier  reconmend  that  a 
description  of  arc  bum  in  titaniim  be  included  in  the  airworthiness 
directive. 

FAA  Carment.  The  Federal  Aviation  Administration  (FAA)  has  oonpleted  a  review 
of  the  incident  data  and  available  user  information.  JT9D  engine  and  main¬ 
tenance  manuals  call  for  the  inspection  of  fan  blades  for  arc  bums,  and  arc 
burn  inspection  is  specified  during  maintenance  inspections  and  blade  rework. 
Consequently,  arc  burn  inspection  is  a  routine  maintenance  function  currently 
covered  by  engine  and  maintenance  manuals.  It  should  be  noted  that  these 
manuals  have  recently  been  revised  to  highlight  arc  bum  inspection  by  the 
addition  of  a  caution  note.  Tlie  engine  neintenance  manuals  are  inccui.ot  ated 
in  the  oix!rators'  approved  nuintenance  program  obviating  tJie  need  for  an 
airworthiness  directive,  /tcording  to  FAA  records  the  Northwest  Airlines 
incident  is  the  third  blade  failure  resulting  from  a  maintenance  induced  arc- 
burn.  Previous  incidents  occurred  in  1969  and  1973.  There  are  over  2300 
engines  in  operation,  each  containing  40  to  48  fan  blades,  with  total  engine 
flight  time  exceeding  37  million  hours.  Fbr  these  reasons  we  find  that 
issuance  of  an  airwortji incss  directive  is  unnecessary.  However,  our  action  in 
resronse  to  Safety  lleccininondation  A-61-64  does  inclule  increaset)  tJiijhasis  on 
the  possibility  of  arc  burns  and  includes  a  description  of  arc  bum  in 
titaniun  alloys.  Accordingly,  the  FAA  intends  to  take  no  furtlier  action 
relative  to  Safety  Recaiimendation  A-81-63,  and  we  consider  action  comjdet.txi  on 
this  recamnendation. 
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A-8I-64.  Issue  an  air  carrier  maintenance  bulletin  urging  oj^rators  and 
maintenance  personnel  to  use  extreme  cauticai  with  any  electrical  equipment 
in  the  vicinity  of  titaniun  alloy  fan  blades  to  minimize  the  possibility  of 
arc  burn.  Ihis  bulletin  should  also  describe  the  appearance  of  arc  bum  in 
titaniun  and  point  out  the  nature  of  damage  caused  by  such  bums  and  the 
possible  consequences  of  this  damage. 

FAR  Ocnnient.  The  FAA  concurs  in  this  reoaimendation.  We  have  issued  a 
maintenance  bulletin  instructing  principal  airwrtiiiness  inspectors  to 
emphasize  to  their  assigned  operators  that  extreme  caution  should  be  used 
with  any  electrical  equipment  in  the  vicinity  of  titaniun  alloy  fan  blades 
to  minimize  the  possibility  of  arc  bum.  A  copy  of  applicable  portions  of 
this  document  is  enclosed,  and  the  FAA  considers  action  conpleted  on  Safety 
Reoanmendation  A-81-64. 


Sincerely , 

J.  Lynn  Helms 
Administrator 


Enclosure 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  June  3^  398] 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDAT lON(S) 
A-81-63  and  -64 


At  1755  e.s.t.,  on  January  31,  1981,  Northwest  Orient  Airlines  Flight  79,  with 
43  passengers,  departed  Dulles  International  Airport  for  Seattle,  Washington.  While 
climbing  through  7,000  feet,  the  flightcrew  noticed  severe  vibrations  in  the  No.  3 
engine,  followed  by  a  loud  explosion.  They  shut  down  the  No.  3  engine  immediately. 
There  was  no  fire  or  prior  report  of  engine  malfunction.  The  flight  returned  to  Duties 
and  made  a  safe  landing  without  further  incident. 

Examination  of  the  Pratt  and  Whitney  aircraft  JT9D  turbofan  engine  disclosed 
that  the  Na  S  i  ■»  cowl  assembly  and  fan  case  had  separated  from  the  aircraft.  The 
No.  2  engine  'tad  ngested  debris  which  resulted  in  foreign-object  damage.  The 
source  of  the  debris  is  still  under  investigation. 

Examination  of  the  No.  30  first-stage,  titanium  fan  blade  by  Safety  Board  and 
Pratt  and  Whitney  metallurgists  disclosed  that  the  blade  failed  because  of  a  fatigue 
crack  that  propagated  from  a  burned  area  on  the  leading  edge  of  the  blade.  The 
burned  area  appeared  to  have  been  caused  by  a  high-energy  electrical  arc  contacting 
the  leading  et^e  of  the  blade,  which  produced  localized  melting  of  the  material. 
Subsequent  rapid  cooling  to  ambient  temperatures  caused  local  degradation  of 
material  properties  and  probable  cracking  of  the  forged  titanium  alloy.  Visual 
examination  of  the  blade  revealed  that  the  burned  area  had  been  mechanically 
blended  after  the  blade  had  been  shotpeened.  The  appearance  of  the  microstructure 
at  the  fatigue  crack  origin  indicated  that  portions  of  the  heat-affected  area 
associated  with  the  arc  burn  had  been  partially  removed  by  this  blending  operation. 
Although  the  Safety  Board  was  not  able  to  determine  the  cause  of  the  arc  burn,  it  and 
the  other  two  known  cases  since  1969,  both  with  JT9D  engines,  may  have  resulted 
from  contact  with  electrical  equipment. 

Arc  burns  in  titanium  usually  cause  permanent  subsurface  damage  that 
drastically  reduces  the  strength  of  the  material.  The  damage  cannot  be  detected  by 
inspection  and  cannot  be  removed  by  reworking  without  impairing  blade  performance. 
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The  Safety  Board  believes  that  the  Federal  Aviation  Administration  (FAA)  should 
issue  an  airworthiness  directive  which  includes  a  description  of  arc  burn  and  requires  a 
visued  inspection  for  localized  burning  on  all  Pratt  and  Whitney  titanium  alloy  fan  blades 
and  replacement  of  all  affected  blades.  Furthermore,  we  suggest  that  the  FAA  use  the 
following  description  in  the  airworthiness  directive: 

Arc  burn  is  evidenced  by  a  small  circular  or  semicircular  heat-affected 
area  on  the  blade  surface  that  may  contain  shallow  pitting,  remelting,  or 
cracking.  Usually,  a  dark-blue  oxide  discoloration  is  associated  with  the 
heat-affected  area. 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Issue  an  air  wort  hi  ness  directive  which  requires  a  visual  inspection  for  arc 
burns  before  and  after  each  rework  operation  on  titanium  alloy  fan 
blades  from  Pratt  and  Whitney  Aircraft  JT9D  turbofan  engines  and 
requires  replacement  of  arc  burn-affected  blades.  We  further 
recommend  that  a  description  of  arc  burn  in  titanium  be  included  in  the 
airworthiness  directive.  (Class  n.  Priority  Action)  (A-81-63) 

Issue  an  air  carrier  maintenance  bulletin  urging  operators  and 
maintenance  personnel  to  use  extreme  caution  with  any  electrical 
equipment  in  the  vicinity  of  titanium  alloy  fan  blades  to  minimize  the 
possibility  of  arc  burn.  This  bulletin  should  also  describe  the  appearance 
of  arc  burn  in  titanium  and  point  out  the  nature  of  damage  caused  by 
such  burns  and  the  possible  consequences  of  this  damage.  (Class  II, 
Priority  Action)  (A-81-64) 


KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and 
BURSLEY,  Members,  concurred  in  these  recommendations. 
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US  Depart meni 
ot  Transportation 

Federal  Aviation 
Administration 


September  10,  1981 


Uie  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

Ihis  is  in  response  to  NTSB  Safety  Reoaramendations  A-81-65  through  A-8I-68 
issued  by  the  Board  on  June  23,  1981.  These  recommendations  resulted  frcmt 
the  Board's  investigation  of  the  crceh  of  a  Georgia-Pacific  Ctorporation 
Cessna  Citation,  N501GP,  at  the  Mercer  County  Airport,  Bluefield,  West 
Virginia,  on  January  21,  1981.  The  aircraft  touched  down  between  500  to 
2,000  feet  on  irunway  23  which  was  covered  with  wet  snow,  and  did  not 
decelerate  normally.  About  1,200  feet  from  the  departure  end  of  the  runway 
the  pilot  added  engine  thrust  and  rotated  the  aircraft  for  liftoff;  however 
it  did  not  get  airborne  because  of  insufficient  flying  speed.  The  aircraft 
overran  the  end  of  the  runway  and  struck  three  localizer  antennas  and  a 
10-foot  embankment  before  it  plunged  down  a  steep,  densely  wooded  hillside. 
All  five  occupants  vrere  killed,  and  the  aircraft  was  destroyed  by  inpact 
forces  and  postcrash  fire. 

A-81-65.  Require  Cessna  to  include  in  the  appropriate  sections  of  all 
Citation  aircraft  flight  manuals  the  portion  of  page  IV-3  of  the  nanu- 
facturer's  aircraft  curating  nanual  which  pertains  to  landing  on  slippery 
runways. 

A-81-66.  Require  Cessna  to  include  in  the  appropriate  sections  of  all 
Citation  aircraft  flight  manuals  a  warning  that  solid  ice,  snow,  or  slush 
corrected  landing  distances  may  not  be  adequate  in  operations. 

FAA  Corenent.  The  Federal  Aviation  Administration  (FAA)  agrees  that  all 
perfomanoe  data  availcible  should  be  provided  to  the  pilot  in  order  to 
enhance  safety.  It  should  be  noted  that  several  FAA  ^proved  Aircraft 
Flight  Manuals  (AFM)  for  current  model  business  jets  do  provide  leinding 
distance  factors  that  are  applied  to  the  basic  landing  field  lengths  when 
operating  on  wet  or  icy  runways.  However,  as  discussed  in  our  response  to 
Reconirendation  A-81-68,  factors  presently  available  are  approximations  only 


2 


and  may  or  may  not  be  conservative  for  some  conditions.  We  tiierefore  cannot 
support  inclusion  of  tliese  factors  in  an  FAA  approved  flight  manual  or  in  an 
FAA  approved  section  of  a  nenual.  Accordingly,  the  FAA  does  not  concur  in 
Safety  Recommendation  A-81-65,  cuid  we  plan  no  further  action.  Althomjh  the 
Cessna  slippery  runway  data  rray  not  provide  total  or  completely  accurate 
accountability,  it  will  provide  some  accountability,  and  we  would  therefore 
not  object  to  Cessna  incorporating  such  data  in  an  unapproved,  segregated 
portion  of  the  airplane  flight  iranual.  Regarding  Safety 
Reocmmendation  A-81-66,  we  find  nerit  in  the  recommendation  tliat  a  caution 
or  warning  bt.  provided  in  the  AF.-l  that  advises  the  pilot  that  ooirputed 
lauiding  field  lengths  may  not  be  satisfactory  for  c^ration  on  solid  ice, 
snow,  or  slush  covered  runways.  W?  plan  to  evaluate  this  recom-iendation  in 
greater  depth,  and  the  Board  will  be  informed  of  our  findings  relative  to 
Safety  Recommendation  A-81-66. 

A-81-67.  Ihrough  advisory  circulars  and/or  operations  bulletins,  emphasize 
and  reinforce  in  the  training  curricular  for  at  least  all  turbojet  initial 
and  recurrent  phases  the  limitations  and  the  hazards  that  may  be  encountered 
when  landing  on  slippery  runways. 

FAA  Comment.  Ihe  FAA  concurs  in  this  recommendation,  and  we  plan  to  issue 
an  operations  bulletin  to  alert  field  inspectors  to  enoourage  slippery 
runway  training  in  Part  91  operations.  This  training  will  be  accoirpl ished 
through  certification  and  recurrent  flight  testing,  in  addition  to  a  review 
of  training  curriculums  for  adequate  coverage  on  this  subject. 

We  also  propose  to  revise  AC  91-6A  to  include  information  about  Icinding  with 
low  braking  coefficients  as  a  result  of  wet  or  icy  runways.  This  revision 
will  include  sa^nples  of  smaller  turbojet  aircraft  (Citation,  Lear,  etc. )  in 
addition  to  the  larger  turbojet  aircraft  now  depicted.  The  Board  will  be 
informed  when  our  action  is  ooitpleted  on  Safety  Recommendation  A-81-67. 

A~61-68.  Review  and  require  revisions,  as  appropriate,  of  manufacturer's 
aircraft  flight  manuals  to  include  sufficient  slippery  runway  condition 
correction  factor  information  or  require  an  appropriate  warning  that  landing 
distances  under  slippery  runway  conditions  are  unknown. 

FAA  Carment.  The  FAA  concurs  in  the  intent  of  this  recomnendation. 

However,  present  guidance  on  how  to  determine  the  correction  factors  results 
in  rough  approximations,  and  the  queintitative  numbers  derived  are  difficult, 
if  not  impossible,  to  verify  by  flight  test.  The  manufacturers  are  under- 
randably  reluctant  to  assume  responsibility  for  additional  information  that 
cannot  be  verified  by  flight  test.  We  would,  however,  not  object  to 
manufacturers  incorporating  slippery-runway  landing  data  in  an  unapproved, 
segregated  portion  of  the  airplane  flight  nanual  or  in  cm  unapproved  manual. 

The  FAA  has  tentatively  scheduled  a  technical  conference  in  Novaiiber  1981  to 
discuss  transport  airplane  takeoff  performance  requirements.  All  factors 
affecting  takeoff  and  accelerate-st^  distance,  including  wet  runways,  will 


be  discussed.  Although  this  conference  will  prijaarily  consider  takeofi 
perforrrance  the  factors  affecting  wet  runway  takeoff/acceierate-stop 
perfoniance  are  generally  applicable  to  landing  performance. 


3 


Accordingly,  it  is  our  intent  to  delay  further  action  on  this  recatmendation 
until  FAA  evaluates  the  information  resulting  from  tiiis  technical 
conference.  This  will  allow  for  the  developanent  of  a  uniform  airwortliiness 
standard  or  acceptable  test  procedures  which  may  serve  as  a  basis  for 
fulfilling  the  intent  of  Safety  ftecannendation  A-81-68. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  June  23,  198] 


Forwarded  to; 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDmT ION  (S) 
A-81-65  through  -68 


On  January  21,  1981,  at  0844  e.s.t.,  a  Georgia-Pacific  Corporation  Cessna 
Citation,  N501GP,  with  the  pilot,  the  copilot,  and  three  passengers  aboard,  overran 
the  end  of  runway  23  following  an  instrument  landing  system  (ILS)  approach,  crashed, 
and  burned  at  the  Mercer  County  Airport,  Bluefield,  West  Virginia.  The  aircraft 
touched  down  between  500  and  2,000  feet  on  the  runway  which  was  covered  with  wet 
snow,  and  it  did  not  decelerate  normally.  About  1,200  feet  from  the  departure  end  of 
the  runway,  the  pilot  added  engine  thrust  and  rotated  the  aircraft  for  liftoff: 
however,  it  did  not  get  airborne  because  of  insufficient  flying  speed.  The  aircraft 
overran  the  end  of  the  runway  and  struck  three  localizer  antennas  and  a  10-fool 
embankment  before  it  plunged  down  a  steep,  densely  wooded  hillside.  All  five 
occupants  were  killed,  and  the  aircraft  was  destroyed  by  impact  forces  and  postcrash 
fire,  y 

m 

The  length  of  runway  23  is  4,742  feet;  it  is  100  feet  wide  and  has  a  0.3  percent 
effective  downslope  gradient.  The  runway  is  also  grooved.  The  remaining  runway 
beyond  the  glide  slope  touchdown  point  is  3,685  feet.  The  weather  conditions  at  the 
time  of  the  approach  were:  700  feet,  overcast,  visibility  1  mile,  light  snow  and  fog, 
temperature  32°  F,  wind  070°  at  10  knots  and  the  braking  action  was  reported  poor. 

The  computed  Vref  for  the  approach  was  107  KIAS.  According  to  the  Federal 
Aviation  Administration  (FAA)  approved  aircraft  flight  manual  (.AFM),  the  dry 
runway  field  length  required  with  a  10-knot  tailwind  for  the  landing  aircraft  was 
2,625  feet.  Takeoff  and  landing  performance  data  in  the  AFM  are  based  only  on  a 
paved  dry  runway.  The  AFM  does  not  contain  correction  factors  to  use  in  computing 
landing  field  length  requirements  when  landing  on  w'et  or  icy  runways.  However, 
according  to  the  manufacturer's  aircraft  operating  manual,  which  contains 


y  For  more  detailed  information,  read  Aircraft  Accident  Report--"Georgia-Pacific 
Corporation  Cessna  500  Citation,  N501GP,  Mercer  County  Airport.  Bluefield,  West 
Virginia,  January  21,  1981"  (NTSB-MAR-81-9). 


c. 


3268 


-2- 


information  not  required  by  regulation,  a  pilot  can  expect  landing  field  length 
requirements  to  increase  over  the  AFM  values  by  50  percent  if  the  runway  is  wet,  and  100 
percent  if  it  is  icy.  It  is  the  Safety  Board’s  understanding  that  these  correction  factors 
were  based  on  National  Aeronautics  and  Space  Administration  (NASA)  test  data  for 
landing  with  low  braking  coefficients  and  from  a  computer  model  developed  by  the  Cessna 
Aircraft  Company.  Using  these  factors,  3,937  feet  of  runway  would  have  been  required  to 
stop  the  aircraft  on  a  wet  runwav,  and  5,250  feet  would  have  been  required  to  stop  the 
aircraft  on  an  icy  runway.  Furthermore,  the  maximum  landing  tailwind  component  for  the 
aircraft  is  10  knots,  and  at  the  time  of  the  accident,  about  9  knots  was  present.  An 
excerpt  from  page  IV-3  of  the  aircraft  operating  manual  states  the  following: 

With  100  p.s.i.  main  tires,  the  CITATION'S  minimum  dynamic 
hydroplaning  initiating  groundspeed  is  90  kns.  At  typical  landing 
weights,  touchdown  is  normally  accomplished  below  that  speed.  Since 
groundspeed  is  the  critical  factor,  landing  on  slick  runways  with  any 
tailwind  component  should  be  avoided. 

In  accordance  with  British  Civil  Airworthiness  requirements.  Citation  aircraft 
manufactured  for  export  to  Great  Britain  have  revisions  to  the  AFM  which,  in  part, 
increase  the  landing  field  lengths  by  220  percent  on  wet  and  icy  runways  and  restrict 
operators  to  landings  only  into  a  headwind  and  on  a  runway  with  an  uphill  gradient.  The 
caution  in  the  aircraft  operating  manual,  therefore,  indicates  that  the  foregoing 
correction  factors  are  inadequate  when  landing  on  wet  or  icy  runways  with  a  groundspeed 
in  excess  of  90  knots. 

The  pilot  of  the  accident  aircraft  had  a  total  of  10,463  hours  of  flight  time; 
7,609  hours  as  pilot-in-command,  5,002  hours  in  multiengine  turbojets,  and  3,642  hours  in 
the  Citation.  A  pilot  with  this  amount  of  experience  would  be  expected  to  be  capable  of 
achieving  a  thorough  knowledge  of  the  performance  characteristics  of  his  aircrah  by,  in 
part,  reviewing  all  the  pertinent  aircraft  information  made  available  by  FAA  and  the 
manufacturer.  The  Safety  Board  believes  that  the  pilot  was  aware  of  the  adverse  runway 
condition  and  the  aircraft's  limitation  to  stop  on  the  runway  available  because  of  his  first 
attempt  to  land  on  runway  05  and  the  tailwind  component  present  during  the  second 
approach  to  runway  23.  Although  the  Safety  Board  believes  that  the  pilot  exercised  poor 
judgment  in  attempting  a  landing  on  runway  23,  it  believes  that  the  correction  factors 
used  in  computing  the  required  landing  field  length  data  and  the  effect  the  tailwind  has  on 
these  correction  factors  are  critical  information  to  the  safety  of  flight;  therefore,  this 
information  should  also  be  included  in  the  AFM.  The  absence  of  this  information  in  the 
AFM  appears  to  be  inconsistent  with  FAA's  attempts  at  achieving  a  level  of  safety  in 
accordance  with  previous  practice.  An  example  is  the  inclusion  of  similar  runway 
condition  correction  factors  in  the  AFM  for  the  Gates  Learjet  aircraft. 

A  review  of  the  Safety  Board's  accident  files  for  the  period  1970  to  1  980  disclosed 
four  other  Citation  overshoot  accidents  which  involved  water/ice  on  the  runway  under 
unfavorable  wind  conditions.  A  fifth  accident  involved  a  loss  of  control  on  takeoff  and  an 
attempted  abort  with  an  11-knot  tailwind  and  blowing  snow.  The  range  of  total  flight 
expei  ience  of  the  pilots  involved  in  these  accidents  was  between  2,600  and  10,000  hours 
and  the  total  flight  time  in  type  ranged  between  250  and  750  hours. 

The  Safety  Board  believes  there  is  a  legitimate  need  to  emphasize  and  reinforce  the 
landing  performance  of  the  Citation  under  wet  and  icy  runway  conditions  and  that  the 
critical  factor  under  these  conditions  is  groundspeed.  It  should  be  made  clear  that 
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any  landing  in  excess  of  90  knots  should  not  be  attempted  under  the  foregoing  conditions 
and  the  required  landing  distance  cannot  be  determined  because  the  correction  factors 
used  are  not  adequate.  The  importance  of  this  information  was  recognized  by  the  British 
Civil  Aviation  Authority  by  its  modification  of  the  AFM  and  the  inclusion  of  additional 
restrictions. 

It  should  also  be  noted  that  reliable  runway  condition  correction  factors  involving 
solid  ice,  snow,  or  slush  are  most  difficult  to  determine  and,  therefore,  a  pilot  should  be 
skeptical  of  those  correction  factors  when  a  landing  attempt  is  made  on  a  runway  with 
either  of  these  surface  conditions.  The  inclusion  of  that  information  in  the  AFM  by  the 
manufacturer  should  serve  as  a  warning  that  a  hazardous  situation  may  be  encountered 
under  these  conditions. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 


Require  Cessna  to  include  in  the  appropriate  sections  of  all  Citation 
aircraft  flight  manuals  the  portion  of  page  lV-3  of  the  manufacturer's 
aircraft  operating  manual  which  pertains  to  landing  on  slippery  runways. 
(Class  II,  Priority  Action)  (A-81-65) 

Require  Cessna  to  include  in  the  appropriate  sections  of  all  Citation 
aircraft  flight  manuals  a  warning  that  solid  ice,  snow,  or  slush  corrected 
landing  distances  may  not  be  adequate  in  operations.  (Class  11,  Priority 
Action)  (A-81-66) 

Through  advisory  circulars  and/or  operations  bulletins,  emphasize  and 
reinforce  in  the  training  curricular  for  at  least  all  turbojet  initial  and 
recurrent  phases  the  limitations  and  the  hazards  that  may  be 
encountered  when  landing  on  slippery  runways.  (Class  II,  Priority  Action) 
(A-81-67) 

Review  and  require  revisions,  as  appropriate,  of  manufacturer's  aircraft 
flight  manuals  to  include  sufficient  slippery  runway  condition  correction 
factor  information  or  require  an  appropriate  warning  that  landing 
distances  under  slippery  runway  conditions  are  unknown.  (Class  II, 
Priority  Action)  (A-81-68) 

DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members,  concurred  in 
these  recommendations.  KING,  Chairman,  and  GOLDMAN,  Member,  did  not  participate. 
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OHice  of  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D  C  20594 

September  14,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  lir.  Helms: 

Reference  is  made  to  your  letter  dated  August  19,  1981,  responding  to 
National  Transportation  Safety  Board  Safety  Recommendation  A-81-69  issued 
Juiie  2S,  1931.  This  recommendation  stemmea  trom  our  investigation  of  an  inci¬ 
dent  involving  a  Continental  Oil  Company  Lear jet  Model  25  on  Docembor  7,  1980. 
Both  the  General  Flectric  CJ610-6  engines  flamed  out  above  40,000  feet  while  the 
aircraft  was  in  a  climb.  Service  history  of  Lear jets  equipped  with  the  General 
Electric  CJ610-6  engines  reveal  at  least  30  other  instances  of  engine  flameout 
at  high  altitudes.  We  recommended  that  the  Federal  Aviation  Administration 
(FAA) : 


Issue  an  Airworthiness  Directive  to:  (1)  require,  at  appropriate 
periodic  intervals,  the  performance  of  the  altitude  acceleration 
and  stall  check  procedure  defined  in  the  CJ610-6  overhaul  manual 
on  Lear  aircraft  with  General  Electric  CJ610-6  engines  installed; 
and  (2)  restrict  the  maximum  operating  altitude  of  those  engines 
shown  by  the  test  procedure  to  have  a  reduced  altitude  stall 
margin  until  the  manufacturer  has  developed  a  satisfactory 
method  for  recovering  stall  margin  and  it  is  incorporated  in 
those  engines. 

We  have  examined  General  Electric  Service  Bulletin  72-140  dated  June  26, 
1981,  and  General  Aviation  Maintenance  Bulletin,  Notice  8620.14  dated  July  18, 
1981.  These  documents  satisfy  the  intent  of  Safety  Recommendation  A-81-69  which 
we  now  classify  in  a  "Closed — Acceptable  Alternate  Action"  status. 

We  thank  the  FAA  for  actions  taken. 


Sincerely  yours. 


OtfiLi- oM'ie  fjX  |ria<‘pe''0**-  A»f 

Federal  Aviation 
Administration 


US  Departnnent 
of  Transportation 


August  19,  1981 


The  Honorable  James  B.  Kinq 
Chairman,  National  'Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recomnendation  A-81-69  issued  by  the  Board 
on  June  29,  1981.  This  reoatnmendation  resulted  from  the  Board's  investigation 
of  the  cause  of  flameouts  of  General  Electric  CJ610-6  engine-equipped  Lear 
aircraft.  The  Board  determined  that  the  flameouts  vere  caused  by  reduced 
engine  stall  margin  due  to  excessive  compressor  blade  tip  clearance  and 
excessive  ccmpressor  case  runout. 

A-81-69.  Issue  an  Airworthiness  Directive  to:  (1)  require,  at  appropriate 
periodic  intervals,  the  performance  of  the  edtitude  acceleration  and  stall 
check  procedure  defined  in  the  CJ610-6  overhaul  manual  on  Lear  aircraft  with 
General  Ellectric  CJ610-6  engines  installed;  and  (2)  restrict  the  maximum 
operating  altitude  of  those  engines  shewn  by  the  test  procedure  to  have  a 
reduced  altitude  stall  margin  until  the  manufacturer  has  developed  a  satis¬ 
factory  method  for  recovering  stall  margin  and  it  is  incorporated  in  those 
engines. 

FAA  Caiment.  This  recommendation  is  the  result  of  a  December  7,  1980,  inci¬ 
dent  involving  a  Continental  Oil  Company  CJ610-6  powered  Model  25  Learjet. 

The  aircraft  sustained  a  dual  engine  flameout  while  climbing  through 
40,000  feet,  necessitating  an  emergency  descent  through  adverse  weather  oon- 
diticxis  to  the  certified  engine  relight  envelope  upper  limit  of  25,000  feet. 

At  that  time,  successful  restarts  of  both  engines  v«re  accomplished  and  a 
normal  landing  was  made. 

Comprehensive  inspection  and  performance  testing  of  these  two  CJ610-6  engines, 
conducted  jointly  by  the  Federal  Aviation  Administration  (FAA),  NTISB,  and 
General  Electric,  indicated  that  both  engines,  which  had  recently  been  over¬ 
hauled,  possessed  reduced  high  altitude  operating  capability.  Analytical 
disassembly  and  inspection  of  each  engine  documented  compressor  tip  clearances 
which  were  in  excess  of  the  approyed  engine  overhaul  manual  limitations. 
Performance  testing,  following  res^Joration  of  overhaul  manual  clearances. 
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demonstrated  full  certified  altitude  operating  capability.  The  perfomance 
checks  were  run  in  accordance  with  the  maximun  altitude  acceleration  and  surge 
margin  check  procedures  presently  contained  in  the  C7610  maintenance  manual 
(SEI-186).  Ihe  maintenance  manual  requires  this  performance  check  following 
every  overhaul  or  maintenance  procedure  which  affects  performance. 

After  an  extensive  review  of  CJ610-6  engine  service  history  and  maintenance 
practices,  the  FAA  has  concluded  that  the  probable  cause  of  engine 
stall/flameouts  is  a  result  of  excessive  compressor  clearances,  induced  at 
overhaul,  eind  use  of  relaxed  maintenance  procedures.  This  condition  of 
excessive  corrpressor  clearances  has  resulted  in  less  than  100  percent 
canpliance  witli  the  required  post-overhaul/major  maintenance  altitude 
performance  check.  Service  history  records  do  not  ccntain  evidence  of 
stall/flameout  incidents  on  engines  with  compressor  clearances  within 
limitations  and  which  have  oarplied  with  the  maintenance  manual  altitude 
performance  check. 

General  Electric  has  also  developed  and  demonstrated  various  mechanical  and 
operational  techniques,  in  addition  to  compressor  tip  clearance  restoration, 
for  recovering  stall  margin.  These  techniques  have  been  tested  ty  the  engine 
and  aircraft  manufacturers  and  approved  by  the  FAA.  General  Electric  Service 
Bulletin  72-140  delineates  these  stall  margin  teclmiques  and  includes  modified 
perfonnance  check  procedures  to  verify  their  effectiveness. 

In  addition,  the  FAA  participated  in  a  flight  test  sample  program  involving 
10  engines,  installed  on  various  operators'  aircraft,  v^ich  were  selected  to 
cover  a  wide  range  of  operators,  overhaul  shops,  and  engine  operating  hours. 
The  flight  test  was  designed  to  assess  the  suspect  engine  population  and 
demonstrate  the  effectiveness  of  the  stall  margin  recxsvery  techniques.  Cnly 
one  engine  was  identified  to  have  inadequate  altitude  performance,  and  the 
stall  margin  recovery  techniques  were  then  demonstrai:ed  to  be  fully  effective 
in  restoring  performance. 

In  consideration  of  the  foregoing,  the  FAA  has  reached  the  following 
conclusions: 

1.  The  probable  cause  of  high  altitude  engine  stall/flameout  is  excessive 
caipressor  tip  clearances  induced  at  overhaul  or  during  major  maintenance. 

The  condition  was  not  detected  due  to  lack  of  corpliance  with  the  maximum 
altitude  acceleration  and  surge  margin  check  required  by  the  maintenance 
manual.  The  nunber  of  CJ610-6  powered  Learjet  stall/flameout  incidents  would 
have  been  significantly  reduced  had  these  requirements  been  met. 

2.  Based  on  the  flight  test  sample  program,  the  nunber  of  suspect  engines  in 
service  is  considered  to  be  minimal.  The  maximum  altitude  acceleration  and 
surge  margin  check  and  the  stall  margin  recovery  techniques  contained  in 
General  Electric  Service  Bulletin  72-140  are,  respectively,  effective  in 
identifying  and  correcting  deficient  engines. 

3.  GJ610-6  Btal  l/n.uiK,>out  incidents  are  a  maintenunce-inducod  pt?oblem  and  not 
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Accordingly,  the  FAA  does  not  agree  that  an  airworthiness  directive  is 
warranted  in  this  situation.  We  find  that  this  reocaimendation  can  be  satisfied 
through  the  issuance  of  a  General  Aviation  Maintenance  Bulletin.  Cn  July  18, 
1981,  the  FAA  issued  General  Aviation  Maintenance  Bulletin,  Notice  8620.14. 
"Biis  bulletin  requests  FAA  field  inspectors  to  advise  operators  who  have  not 
performed  a  maxiniLHi  altitude  acceleration  and  surge  margin  check  since  engine 
installation  do  so  at  the  first  opportunity,  but  in  any  event,  no  later  than 
the  next  hot  section  inspection.  General  Electric  Service  Bulletin  72-140, 
which  delineates  FAA  approved  stall  margin  recovery  techniques,  is  also 
referenced  in  Notice  8620.14.  In  addition,  the  notice  has  requested  that  the 
results  of  the  performance  check  be  reported  to  the  FAA.  These  results  will 
be  used  to  verify  the  suspect  engine  population  and,  should  these  statistics 
indicate  an  unacceptable  number  of  deficient  engines,  further  appropriate 
steps  will  be  implemented.  A  copy  of  Notice  8620.14  and  General  Electric 
Service  Bulletin  72-140  is  enclosed  for  your  information.  The  FAA  considers 
action  conpleted  on  Safety  Heocrmendation  A-81-69. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosures 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  June  29,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATION(S) 


On  December  7,  1980,  both  engines  of  a  Continental  Oil  Company  Lear 
Model  25  flamed  out  at  about  40,000  feet  while  the  aircraft  was  climbing  to 
43,000  feet  northwest  of  Childress,  Texas.  An  emergency  desce-'.t  was  made  through 
heavy  rain,  turbulence,  and  lightning,  during  which  airstart  attempts  were  not 
successful.  However,  after  passing  through  25,000  feet,  the  engines  were  restarted 
and  the  aircraft  made  a  precautionary  landing  at  Childress.  No  one  was  injured,  and 
the  aircraft  was  not  damaged. 

An  investigation  into  the  cause  of  the  flameouts  was  conducted  by  the  Safety 
Board  with  the  assistance  and  cooperation  of  the  Federal  Aviation  Administration's 
New  England  Region  Engineering  and  Manufacturing  Branch  and  the  General  Electric 
Co.,  the  engine  manufacturer. 

Extensive  testing  and  a  teardown  examination  of  the  General  Electric  CJ610-6 
engines  determined  that  the  flameouts  were  caused  by  reduced  engine  stall  margin 
due  to  excessive  compressor  blade  tip  clearance  and  excessive  compresor  case 
runout.  Although  both  engines  had  been  overhauled  shortly  before  the  incident,  no 
evidence  was  found  to  confirm  that  the  problem  could  have  originated  at  overhaul. 
The  manufacturer  could  not  explain  the  cause  of  the  case  runout  and  tip  rub  that  led 
to  increased  clearances. 

A  review  of  the  service  history  between  1976  and  1980  of  General  Electric 
CJ610-6  engine-equipped  Lear  aircraft  revealed  at  least  30  other  instances  of  engine 
flameout  at  altitude,  although  the  December  7,  1980,  incident  was  the  only  reported 
instance  of  the  loss  of  both  engines.  Sixteen  of  the  reported  flameouts  were 
attributed  to  excessive  compressor  clearances.  Nearly  all  of  the  flameouts  occurred 
at  altitudes  near  or  above  40,000  feet.  Some  other  aircraft  are  equipped  with 
CJ610-6  engines,  but  those  aircraft  are  generally  operated  at  lower  altitudes  than 
the  Lear  aircraft.  The  service  history  of  those  aircraft  has  been  reviewed  and  only 
two  incidents  of  flameout  were  reported  during  the  same  period. 
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The  Safety  Board  is  aweire  that  the  engine  and  aircraft  manufacturers  are 
conducting  a  test  and  research  program  to  develop  a  solution  to  the  loss  of  engine  stall 
margin.  However,  we  are  concerned  that  until  a  method  is  developed  for  recovering  or 
preventing  reduction  of  stall  margin,  the  potential  for  an  accident  exists.  Because  the 
engine  maintenance  and  overhaul  manuals  provide  a  method  for  determining  loss  of  stall 
margin,  the  Safety  Board  believes  it  should  be  used  periodically  to  check  engines  for 
decreased  stall  margin  and  that  appropriate  operating  restrictions  should  be  applied  to 
those  engines  so  identified. 

The  manufacturer  has  proposed  a  one-time  altitude  stall  and  acceleration  check  to 
identify  engines  for  which  a  stall  margin  recovery  fix  would  be  necessary.  However,  those 
engines  which  pass  this  check  may  later  develop  a  reduced  altitude  stall  margin.  For  this 
reason,  the  Safety  Board  believes  the  check  should  be  required  periodically  to  identify 
engines  which  might  be  susceptible  to  altitude  flameout. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  to:  (1)  require,  at  appropriate  periodic 
intervals,  the  performance  of  the  altitude  acceleration  and  stall  check 
procedure  defined  in  the  CJ610-6  overhaul  manual  on  Lear  aircraft  with 
General  Electric  CJ610-6  engines  installed;  and  (2)  restrict  the 
maximum  operating  altitude  of  those  engines  shown  by  the  test 
procedure  to  have  a  reduced  altitude  stall  margin  until  the  manufacturer 
has  developed  a  satisfactory  method  for  recovering  stall  margin  and  it  is 
incorporated  in  those  engines.  (Class  11,  Priority  Action)  (A-81-69) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 
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Office  of  the  Chairman 


National  Transportation  Safety  Board 


Washington,  D  C.  20594 


September  18,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  of  August  24,  1981,  responding  to  National  Trans¬ 
portation  Safety  Board  Safety  Recommendation  A-81-70  issued  July  10,  1981.  This 
recommendation  stemmed  from  our  investigation  of  an  incident  involving  a  Northwest 
Airlines  DC-10-40  on  January  31,  1981.  Shortly  after  takeoff  from  Dulles  Inter¬ 
national  Airport,  the  No.  3  engine  nose  cowl  assembly  and  fan  case  separated 
from  the  engine.  We  recommended  that  the  Federal  Aviation  Administration  (FAA) 
review  the  design  of  the  flanges  and  fasteners  on  the  forward  and  aft  faces  of 
the  fan  case  of  the  JT9D  turbofan  engine  to  insure  that  the  intent  of  airworthi¬ 
ness  reguirements  provided  in  14  CFR  33  and  14  CFR  25  are  satisfied. 

We  are  pleased  to  note  that  this  recommendation  is  being  evaluated  by  the 
FAA,  McDonnell  Douglas,  and  Pratt  and  Whitney  Aircraft.  We  appreciate  the  FAA's 
offer  to  keep  the  Safety  Board  informed  of  its  findings.  Pending  the  paa's 
further  response.  Safety  Recommendation  A-81-70  will  be  maintained  in  an  "Open — 
Acceptable  Action"  status. 

Sincerely  yours, 

/ 
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US  Deportmeni  om.ci- oi  ir  ••  Ajn...  .to-  -  .  m  (m 

ot  Transpot  taiion  iv.i- 

Federal  Aviation 
Administration 

August  24,  1981 


The  Honorable  Janies  B.  King 
Chairrnan,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recommendation  A-81-70  issued  by  tlie  Board 
on  July  10,  1981.  Ihis  recommendation  resulted  fran  the  Board's  investigation 
of  ari  incident  involving  a  Northwest  Airlines,  Inc. ,■ DC-10-40.  The  flight 
departed  Dulles  International  Airport  for  Seattle,  Washington,  on  January  31, 
1981.  While  climbing  through  6,000  feet,  the  flightcrew  heard  a  loud  noise, 
detected  indications  of  a  failure  of  tlie  No.  3  engine,  and  felt  airframe 
vibrations.  The  engine  was  shut  down  successfully  ajid  the  flight  returned  to 
Dulles  without  further  incident. 

Examination  of  tlie  aircraft  revealed  that  the  No.  3  engine  nose  cowl  assembly 
and  the  fan  case  had  separated  from  the  engine.  The  No.  30  fan  blade  had 
separated  from  the  fan  disc  about  1  inch  above  the  blade  platform  as  a  result 
of  a  chordwise  fatigue  crack  and  overload  fracture,  which  initiated  at  an  arc 
bum  point.  The  Safety  Board  detennined  that  when  the  fan  blade  fractured,  it 
struck  the  fan  case  and  the  inner  nose  cowl  near  the  6  o'clock  position 
causing  the  loss  of  2  to  5  A-flange  nose  ccwl  retention  bolts  in  the  area  of 
the  impact.  The  engine  dynamic  imbalance  and  the  aerodynamic  loads  on  the 
engine  nose  ccwl  loaded  the  remaining  A-flange  fasteners  beyond  their  tensile 
strength  and  the  flange  joint  began  to  separate. 

A-81-70.  Review  tlie  design  of  the  flanges  and  fasteners  on  the  forward  and 
aft  faces  of  the  fan  case  of  the  JT9D  turbofan  engine  to  insure  tJiat  the 
intent  of  airworthiness  requirements  provided  in  14  CFR  33  and  14  CFR  25  are 
satisfied. 

FAA  Comient.  The  Federal  Aviation  Administration  (FAA)  is  currently  evalu¬ 
ating  Uie  structural  integrity,  under  failure  cor  titions  typical  of  the  Dulles 
incident,  of  tlie  aircraft  nose  cowl  attachment  hardware  which  interfaces  with 
the  engine  forward  "A"  flange.  A  preliminary  Douglas  Aircraft  Service 
Bulletin,  developed  in  coordination  with  Pratt  &  Whitney  Aircraft,  is 
currently  under  review  by  our  Northwest  and  New  England  Regions.  Moreover, 
we  have  received  a  preliminary  proposal  from  Pratt  &  Whitney  Aircraft  to 
increase  the  structural  cai^ability  of  the  rear  fan  case  "B"  flange  by 
increasing  flange  shear  strength  and  incorporating  flange  attacliraent  bolts 
having  greater  strain  energy  capacity. 
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Further  analysis  and  review  of  these  proposed  aircraft  and  engine  iiodifica- 
tions  is  necessary  to  ensure  compatibility  of  these  design  changes  with  both 
aircraft  and  engine  requirements.  Ihis  additional  analysis  is  also  necessary 
to  ensure  adequacy  of  tlie  design  changes  under  engine  blade  failure  conditions 
and  the  full  range  of  aircraft  flight  conditions  and  resultant  aerodynamic 
loading. 

Our  investigation  is  continuing  and  the  Board  will  be  informed  of  our  findings 
when  conpleted. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  July  10,  1981 


Forwarded  to; 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


At  1755  eastern  standard  time,  January  31,  1981,  a  Northwest  Airlines,  Inc., 
DC-10-40  departed  Dulles  International  Airport  for  Seattle,  Washington.  While 
climbing  through  6,000  feet,  the  flightcrew  heard  a  loud  noise,  detected  indications 
of  a  failure  of  the  No.  3  engine,  and  felt  airframe  vibrations.  The  engine  was  shut 
down  successfully,  and  there  was  no  fire.  The  flight  returned  to  Dulles  and  made  a 
safe  landing  without  further  incident. 

On  May  15,  1981,  as  a  result  of  the  early  metallurgical  findings  which  indicated 
that  the  No.  30  fan  blade  in  the  No.  3  engine  had  failed  at  a  point  where  it  had  been 
subjected  to  an  electrical  arc  burn,  the  Safety  Board  adopted  Safety  Recommenda¬ 
tions  A-81-63  and  -64  to  the  Federal  Aviation  Administration  addressing  the  need  for 
caution  in  conducting  maintenance  and  inspection  of  titanium  fan  blades  on  the  Pratt 
and  Whitney  JT9D-20  high-bypass  turbofan  engines.  As  the  investigation  continued, 
problems  regarding  the  structural  design  of  the  nose  cowl  assembly,  the  fan  case,  the 
fan  exit  case,  and  their  attaching  mechanisms  became  evident. 

Examination  of  the  aircraft  revealed  that  the  No.  3  engine  nose  cowl  assembly 
and  the  fan  case  had  separated  from  the  engine.  The  No.  30  fan  blade  had  separated 
from  the  fan  disc  about  1  inch  above  the  blade  platform  as  a  result  of  a  ehordwise 
fatigue  crack  and  overload  fracture,  which  initiated  at  the  arc  burn  point.  Of  the 
20  nose  cowl-to-engine  fan  case  attachment  bolts  on  A-flange,  13  were  missing,  6 
had  failed  in  shear,  and  1  had  pulled  out  of  its  nutplate.  There  were  indications  that 
some  of  the  missing  bolts  had  pulled  out  of  their  nutplates  and  that  five  of  the  fan 
case  attachment  lugs  had  failed  laterally  in  bearing  load. 

The  Safety  Board  determined  that  when  the  fan  blade  fractured,  it  struck  the 
fan  case  and  the  inner  nose  cowl  near  the  6-o'clock  position  causing  the  loss  of  2  to  5 
A-flange  nose  cowl  retention  bolts  in  the  area  of  the  impact.  The  impact  loads  may 
have  also  caused  B-flange  bolt  fractures  and  B-flange  breakout  in  an  area  correspon¬ 
ding  to  the  A-flange  failures.  The  engine  dynamic  imbalance  and  the  aerodynamic 
loads  on  the  engine  nose  cowl  loaded  the  remaining  A-flange  fasteners  beyond  their 
tensile  strength  and  the  flange  Joint  began  to  separate. 


SAFETY  RECOMMENDATION(S) 
A-81-70 


3252-B 


-2- 


The  bolts  sheared  in  a  sequential  circumferential  (unzipping;)  manner  until  only 
fasteners  between  the  1-  emd  the  3-o'cloek  positions  remained.  Aerodynamic  forces  then 
lifted  the  cowl  away  from  the  en^ne,  pivoting  about  the  remaining  bolts,  stripping  the 
bolts  from  their  nutplates,  and  bending  the  flange  backward  and  outboard.  The  cowl 
separated  ipward  and  outward  and  struck  right  wing  slat  No.  5.  As  the  A-flange  fasteners 
progressively  separated,  additional  aerodynamic  loading  caused  interaction  between  the 
fan  blade  tips  and  the  fan  case,  and  caused  increased  loading  on  the  B-flange.  The 
torsional  loads  imposed  by  fan  blade  tips  striking  the  fan  case  and  the  additional 
aerodynamic  loading  caused  failure  of  the  B-flenge  fasteners.  The  unrestrained  fan  case 
moved  in  and  out  of  the  fan  exit  case  £md  struck  the  fan  exit  guide  vanes  at  random 
locations.  The  fan  case  was  driven  forward  and  was  radially  swung  away  from  the  engine, 
striking  the  fan  exit  case.  The  impact  caused  the  fracture  of  a  small  section  of  the  fan 
exit  case  B-flange  and  bent  it  backward  and  inboard.  The  fan  case  departed  upweird  and 
inward  and  struck  leading  edge  Nos.  1  and  2  slats  on  the  right  wing.  The  nose  cowl  and 
fan  case  from  the  No.  3  engine  came  to  rest  in  a  populated  area. 

Postincident  examination  also  revealed  that  the  Nos.  1,  2,  and  5  leading  edge  slats 
on  the  right  wing,  and  the  No.  2  engine,  had  been  damaged  by  foreign  objects  from  No.  3 
engine  components  and  debris.  Visual  inspection  of  the  No.  2  engine  fan  rotor  revealed 
that  32  of  the  46  fan  blades  had  received  such  damage,  which  ranged  from  0.030-inch 
nicks  to  2-  to  3-inch  sections  missing  from  the  blades’  leading  edges  at  blade  station  23.5, 
just  below  the  outboard  shroud.  Six  damaged  blades  from  the  No.  2  engine  were  examined 
metallurgically  in  an  attempt  to  determine  the  composition  of  the  material  that  the  No.  2 
engine  had  ingested.  A  test  sample  of  material  deposited  on  the  No.  25  blade  contained 
significantly  higher  quantities  of  iron  than  the  titanium  alloy  of  the  fan  blades.  The  fan 
case  and  fan  exit  case  are  made  of  stainless  steel,  which  contains  iron;  consequently, 
fragments  from  these  two  components  of  the  No.  3  engine  probably  damaged  the  No.  2 
engine.  With  regard  to  the  JT9D  engine  and  its  installation  on  DC-10  aircraft,  the  engine 
manufacturer  is  responsible  for  compliance  with  14  CFR  33  and  the  aircraft  manufacturer 
is  responsible  for  compliance  with  14  CFR  25.  The  nose  cowl  euid  fasteners  for 
attachment  to  the  JT9D  engine  are  provided  by  the  aircraft  manufacturer  but  the  cowl  is 
fastened  to  the  A-flange  of  the  engine  fan  case  which  is  provided  by  the  engine 
manufacturer.  It  appears  in  this  incident  that  the  broken  fan  blade  damaged  the  A-flange 
and  fasteners  (and  probably  the  B-flange  and  fasteners)  which  allowed  the  nose  cowl  and 
fan  case  to  separate  from  the  engine  in  response  to  dynamic  imbalance  loads,  aerody¬ 
namic  loads,  and  fan-fan  case  interaction  loads.  We  conclude  that  the  failure  of  a  single 
blade  resulted  in  the  loss  of  major  engine  components,  foreign  object  damage  to  the  No.  2 
engine,  and  structural  damage  to  leading  edge  devices.  Although  we  recognize  that  this 
was  the  only  failure  of  this  type  of  engine  installation,  the  Safety  Board  is  concerned  that 
these  regulations  as  they  existed  for  certification  may  not  have  been  met  with  regard  to 
the  JT9D  engine  and  its  installation  on  the  DC-10  mrcraft. 

The  No.  30  fan  blade  from  the  No.  3  engine,  serial  No.  BU9913,  had  accumulated 
14,864  flight-hours  and  9,699  cycles.  It  had  been  last  inspected  on  December  9,  1980,  and 
no  discrepancies  were  noted.  Since  that  time,  the  engine  had  been  operated  306  hours  and 
had  accumulated  134  cycles.  The  blade  had  been  reworked  by  TRW  Components  Division 
of  TRW,  Inc.,  Cleveland,  Ohio,  in  November  and  December  1979.  At  that  '.ime,  the 
following  were  accomplished:  (1)  Service  Bulletin  No.  4060,  glass  bead  peening;  (2) 
routine  blending  and  overhaul;  (3)  hardface  strip/removal;  (4)  rehardfacing;  and  (5) 
fluorescent  dye  penetrant  inspecti  .i.  As  part  of  the  incident  investigation,  the  Safety 
Board  observ^  both  fan  blade  rework  and  overhaul  processing  procedures  at  the  facilities 
of  TRW,  Inc.,  in  Cleveland,  and  at  Northwest  Airlines'  facilities  in  Minneapolis, 
Minnesota.  No  discrepancies  in  rework  and  processing  procedures  were  identified. 


O'* 


-3- 


Fourteen  JT9D  fan  blade  failures  have  been  reported  to  the  manufacturer  since  the 
engine  went  into  service.  Six  failures  have  occurred  on  JT9D  engines  installed  on  DC-10 
aircraft,  and  eight  failures  have  occurred  on  JTgD  engines  installed  on  Boeing  747 
aircraft.  Damage  to  the  13  previous  aircraft  involved  has  varied  from  minor  internal 
engine  damage  to  engine  nose  cotyl  or  fan  case  penetration  to  thrust  reverser  separation. 

In  the  incident  investigated,  the  Safety  Board  believes  that  the  safe  operation  of  the 
aircraft  was  jeopardized  by  the  damage  to  the  No.  2  engine  ajid  the  leading  edge  devices, 
which  resulted  from  the  failure  to  contain  the  damage  to  the  No.  3  engine.  Therefore,  the 
Safety  Board  recommends  that  the  Federal  Aviation  Administration: 

Review  the  design  of  the  flanges  and  fasteners  on  the  forward  and  aft  faces 
of  the  fan  case  of  the  JT9D  turbofan  engine  to  insure  that  the  intent 
of  airworthiness  requirements  provided  in  14  CFR  33  and  14  CFR  25  are 
satisfied.  (Class  n,  Priority  Action)  (A-81-70) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 
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SUMMARY  OF  FEDERAL  AVIATION  ADMINISTRATION  RESPONSES  TO  NATlONA— ETC (U) 
OCT  61  RE  LIVINGSTON*  C  A  CARPENTER 

UNCLASSIFIED  DOT/FAA-ASF-81-5  NL 


US  Department  oi  v..-  /-c  :..r.  -.wi-.ot 

of  Transportation 

Federal  Aviation 
Administration 


September  11,  1981 


The  Horrorable  James  B.  King 
Qiairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chainnan; 

This  is  in  response  to  NTSB  Safety  Recommendations  A-81-71  and  A-31-72  issued 
by  the  Board  on  July  10,  1981.  These  reocnmendations  resulted  from  the  Board's 
investigation  of  fatigue  failures  of  the  tail  rotor  pitch  change  horn, 

P/N  35C1A-12-1368-01,  in  Aerospatiale  AS350  model  helicopters. 

A-31~71.  Take  immediate  action  to  revise  the  existing  inspection  instructions 
of  AD-81-13-09  to  stress  the  Liportance  of  thoroughly  cleaning  the  pitch  change 
horn  in  the  area  of  the  mounting  bolt  countersinks  and  adjacent  yoke  radii 
before  performing  the  dye  penetrant  and  visual  inspections  required. 

A-81-72.  Expedite  review  of  the  recent  failure  history  and  existing  flight¬ 
load  data  on  the  AS350,  PN350A-12-1368-01,  tail  rotor  pitch  change  horn  and 
issue  an  Elnergency  Airwortliiness  Directive  to  establish  a  life  limit  for  the 
part. 

FAA  Conroent.  The  Federal  Aviation  Administration  (FAA)  has  reviewed  the 
reported  service  problems  or  failures  of  the  tail  rotor  pitch  horn, 

P/N  350-A12-1368-01,  and  concurs  in  these  reoanmendations.  The  French 
airworthiness  authority  has  issued  an  airworthiness  directive  (AD)  to  require 
inspections  and  to  establish  a  temporary  450-hour  service  life.  Diis  action 
duplicates  the  nanufacturer's  Telex  Service  Bulletins  Numbers  01.07A  and  -B. 

The  FAA  has  taken  similar  action  and  an  immediately  adopted  rule  AD, 

Amendment  39-4175,  was  issued  on  July  16,  1981.  A  copy  of  the  AD  is  enclosed 
for  your  information.  The  provisions  of  this  AD  satisfy  the  intent  of  both 
recommendations,  A-81-71  eind  -72.  Subparagraph  (d)(1)  of  the  AD  responds  to 
Safety  Recommendation  A-81-71  and  states:  "Clean  thoroughly,  the  surface  of 
each  horn  at  the  two  mounting  bolts."  Subparagraphs  (g)(1)  and  (2)  respond  to 
Safety  Recommendation  A-81-72  in  establishing  a  450-hour  service  life. 
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Safety  Recxaronandation  A-81-72  also  states  that  the  FAA  should  review  existing 
flight- load  data  regarding  the  tail  rotor  pitch  horn.  Ihe  various  Aerospatiale 
helicopter  designs  are  type  certificated  under  the  inport  aircraft  type  certi¬ 
fication  provisions  of  FAR  21.29  and  the  bilateral  airworthiness  agreement 
between  the  United  States  and  Ehrance.  The  agreement  provides  for  FAA 
certification  of  the  heliccpter  design  predicated,  in  part,  on  the  French 
airworthiness  authority's  certification  that  the  design  meets  the  applicable 
U.S.  standards.  Accordingly,  and  consistent  with  the  provisions  of 
paragraphs  5  eind  6  of  tlie  U.S. /French  agreement,  the  French  airworthiness 
authority  and  the  type  certificate  holder  are  continuing  to  monitor  this 
program  and  ate  evaluating  cill  available  data,  existing  and  newly  acquired,  to 
determine  the  validity  of  the  current  established  life  limit  (450  hours)  for 
both  P/N's  in  the  AD.  If  the  evaluation  and  review  support  life  limits  otlier 
than  that  given  in  U.S.  and  French  airworthiness  directives,  we  will  initiate 
action  to  amend  the  AD  accordingly.  We  will  continue  to  warlc  closely  with  the 
French  airworthiness  authorities  in  this  matter  and  will  take  v^tever 
additional  corrective  action  that  we  consider  necessary.  The  FAA  considers 
action  conpleted  on  Safety  Reoanmendatiais  A-81-71  and  A-81-72. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 


I 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  July  10,  1981 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  1 

Administrator  / 

Federal  AviatiOT  Administration  I  SAFETY  RECOMMENDATION (S) 

Washington,  D.C.  20591  ) 

V  A-81-71  and  -72 


On  June  27,  1981,  an  Aerospatiale  AS350  helicopter,  N1381BH,  experienced  a 
severe  tail  rotor  vibration  while  in  flight.  The  pilot  was  able  to  execute  a  successful 
emergency  landing.  The  tail  rotor  vibrated  because  a  tail  rotor  pitch  change  horn, 
PN350A12-1368-01,  had  failed  as  a  result  of  fatigue  cracking  where  it  attaches  to  the 
blade  root.  Total  operating  time  on  the  failed  part  was  950  hours. 

In  recent  months,  there  have  been  four  similar  fatigue  failures  of  the  tail  rotor 
pitch  change  horn,  one  in  Canada  and  three  in  the  United  States.  Operating  times 
ranged  from  450  to  1,800  hours.  The  pitch  change  horn  presently  has  no  prescribed 
life  limit.  The  most  recent  failure  occurred  despite  the  operator's  compliance  with 
Federal  Aviation  Administration  Emergency  Airworthiness  Directive  81-13-09  dated 
June  16,  1981,  which  made  Aerospatiale  Telegraphic  Service  Bulletin  01.07A 
mandatory  for  ^  Aerospatiale  AS350  model  helicopters  (173  AS350  helicopters  are 
registered  in  the  United  States).  The  AD  required  the  following  inspection  criteria: 

Within  10  flight-hours,  remove  the  pitch  change  horns  from  the  two 
tail  rotor  blades,  thoroughly  clean  the  mounting  bolt  areas  of  the 
horn  flange,  conduct  a  fluorescent  dye  penetrant  inspection  of  the 
horns  for  evidence  of  cracks,  thoroughly  clean  the  mating  surfaces 
of  the  horn  and  the  blade  root  flange,  and  check  for  flatness  of  the 
mating  surfaces  by  performing  a  trial  installation.  Once 
reassembled,  conduct  a  daily  preflight  visual  inspection  of  the  pitch 
horns  using  a  5  power  magnifjnng  glass  in  the  area  of  the  mounting 
bolt  countersink  and  adjacent  radii  of  the  yoke. 

Although  the  pitch  change  horn  on  the  accident  aircraft  had  been  inspected  in 
accordance  with  the  Airworthiness  Directive,  the  existing  fatigue  area  had 
apparently  missed  detection.  The  Board  noted  when  examining  the  failed  part  that 
the  horn  surface  had  been  cleaned  but  residue  remained  in  the  area  of  the  fatigue 
cracks. 
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The  manufacturer  has  indicated  to  the  Safety  Board  that  a  400-hour  service  life  for 
the  PN350A12-1368-01  tail  rotor  pitch  change  horn  is  being  considered.  The  Safety  Board 
believes  that  this  proposed  action  should  be  reviewed  expeditiously  to  determine  a  proper 
life  limit  on  the  tail  rotor  pitch  change  horn. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Take  immediate  action  to  revise  the  existing  inspection  instructions  of 
AD-81-13-09  to  stress  the  importance  of  thoroughly  cleaning  the  pitch 
change  horn  in  the  area  of  the  mounting  bolt  countersinks  and  adjacent 
yoke  radii  before  performing  the  dye  penetrant  and  visual  inspections 
required.  (Class  I,  Urgent  Action)  (A-81-71) 

Expedite  review  of  the  recent  failure  history  and  existing  flight-load 
data  on  the  AS350,  PN350A-12-1368-01,  tail  rotor  pitch  change  horn  and 
issue  an  Emergency  Airworthiness  Directive  to  establish  a  life  limit  for 
the  part.  (CHss  1,  Urgent  Action)  (A-81-72) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 


US  Deoci'Tir.e'^' 
ot  Transportation 

Federal  Aviation 
Administration 


September  24,  1981 


Ihe  Honorable  James  B.  King 
Chairnan,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D. C.  20594 

Dear  t4r.  Chairman: 

This  is  in  response  to  NTSB  Safety  Reoc»Tmendations  A-81-77  through  A-81-79 
issued  by  the  Board  on  July  28,  1981.  These  recommendations  resulted  frm 
the  Board's  investigation  of  the  crash  of  a  Houston  Helicopters  Bell  206, 
N1077H,  in  the  (Julf  of  Mexico  on  March  25,  1981,  Pollcwing  engine  failure 
at  500  feet  m.s.l.  during  cruise  flight,  the  pilot  entered  autorotation  and 
attempted  to  deploy  the  emergency  floats  ky  triggering  the  anergency  float 
inflation  switch.  The  floats  failed  to  deploy  and  the  aircraft  struck  the 
water  gently,  rolled  over,  cind  floated  inverted.  The  pilot  and  five 
passengers  aboard  escaped  without  injury. 

The  Safety  Board's  investigation  disclosed  that  the  emergency  flotation 
pneunatic  systan  valve  failed  to  actuate  and  inflate  the  float  bags.  The 
valve  assenbly  consists  of  ein  integral  piston  pin,  shear  head,  and  an 
electrically  fired  squib  charge.  When  the  squib  is  fired,  the  piston  pin 
releases  the  shear  head  eind  nitrogen  gas  inflates  the  float  bags. 
Examination  of  the  Fhturecraft  Corporation  valve  assembly  revealed  that 
although  the  squib  charge  had  fired,  the  shear  head  release  piston  pin  was 
incorrectly  installed  and  was  wedged  in  the  machined  groove  of  the  shear 
head.  The  binding  of  tlie  piston  pin  in  the  machined  groove  prevented 
release  of  the  shear  head  and  nitrogen  gas  to  inflate  the  float  bags.  As 
noted  in  the  text  of  these  recommendations.  Bell  Helicopter  issued  Alert 
Safety  Bulletin  No.  206Ii-81-21,  dated  May  7,  1981.  This  bulletin  describes 
methods  of  inspecting  the  piston  pin  for  correct  installation  in  relation 
to  the  shear  head.  A  copy  of  tliis  docunent  is  enclosed. 

FAA  General  Comment.  The  Federal  Aviation  Administration's  (FAA)  Service 
Difficulty  Reporting  System  (SDR)  was  used  to  identify  data  concerning 
these  recanmendations.  The  data  base  contained  28  reports  relative  to  the 
emergency  flotation  section  of  the  AS350,  B0105,  S5B,  B206,  B212,  and 


Hughes  369  helicopters.  The  systoti  did  not  identify  the  Futurecraft 
Corporation  valve  assembly,  nor  the  piston  pin  or  shear  head,  Ihree  of 
these  reports  contained  the  following  information; 


Ccn^xanent  Name 


Part  Naine  Part  # 


Part  Condition  Make/Model 


Emerg.  Flotation  Sec.  Valve 
Emerg.  Flotaticxi  Sec.  Valve 
Emerg.  Flotation  Sec.  Valve 


811341 

206073915005 

212050207011 


corroded 

corroded 

defective 


Bell  206B 
Bell  20621 
Bell  212 


A-61-77.  Issue  an  Airworthiness  Directive  making  the  provisions  of  Bell 
Helicopter  Alert  Service  Bulletin  No.  206L-81-21  mandatory  for  all  206L 
Series  Aircraft. 


FAA  Conment.  Ihe  FAA  concurs  in  this  recommendation  and  plans  to  issue  an 
Airworthiness  Directive  (AD)  to  make  the  provisions  of  the  Bell  Helicopter 
Alert  Service  Bulletin  mandatory  and  to  require  installation  of  an  inproved 
shear  head  release  piston  pin.  Ihe  Safety  Board  will  be  provided  a  copy  of 
this  AD  when  issued,  and  the  FAA  considers  action  conpleted  on  Safety 
Recommendation  A-81-77. 

A-81-78.  Assess  the  need  to  modify  the  Futurecraft  Corporation  valve  shear 
head  release  piston  pin  to  minimize  the  possibility  of  installing  the 
piston  pin  incorrectly. 

FAA  Caiment.  Ihe  FAA  concurs  in  this  recoimendation  and  the  Futurecraft 
Cor^ration  heis  modified  the  shear  head  release  piston  pin  to  preclude 
inprpper  operation.  Ihis  modified  pin  will  be  a  requirement  included  in 
the  aforementioned  AD.  Ihe  FAA  considers  action  coitpleted  on  Safety 
Recommendation  A-81-78. 

A-81-79.  Determine  whether  other  models  of  helicopter  aircraft  equipped 
with  anergency  flotation  equipment  use  the  same  Futurecraft  Corporation 
valve  and  take  appropriate  corrective  action  to  advise  the  operators  of 
those  aircraft  of  the  potential  problem. 

FAA  Conment.  Ihe  FAA  concurs  in  this  recommendation,  Vfe  have  determined 
that  some  Bell  Model  206B's  use  this  same  piston  and,  like  the  Model  206L, 
the  design  does  not  include  a  mechanical  backup  to  be  used  in  case  the  squib 
malfunctions.  Ihe  aforementioned  AD,  requiring  replacement  of  the  shear 
head  release  piston  pin,  will  include  the  affected  Model  206B's. 

Bell  Models  212,  222,  and  412  use  a  similar  design  to  the  Models  206B  and 
206L.  Hcwever,  these  designs  include  scribe  marks  to  assure  correct 
aligranent  of  the  piston  pin  and  provide  a  mechanical  backup  in  the  event  the 
squib  does  not  fire  properly.  We  do  not  plan  to  require  any  mandatory 
corrective  action  for  these  helicopters, 

Aerospatiale  Models  AS350D,  E,  and  F  enploy  a  piston  pin  that  is  similar  to 
the  one  used  on  the  Bell  M^el  206L.  Ihese  piston  pins  come  as  part  of  a 
kit  from  Air  Cniiser  of  Belmar,  New  Jersey,  and  the  conpany  has  forwarded 
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reoamended  service  information  to  Aerospatiale  for  issuance.  Ihis  system 
has  a  mechanical  backup  release  available  in  case  of  squib  malfunctions. 
Because  of  the  availability  of  the  mechanical  backip  and  lack  of  similar 
service  difficulties,  mandatory  corrective  action  is  not  required  for  the 
MDdels  AS-350. 

Ihe  MBB  BO105  helicopter  also  utilizes  a  piston  that  is  similar  to  the  one 
in  Bell  206L  aircraft  and,  like  the  Bell  206L,  does  not  have  a  mechanical 
backup  available  in  case  of  squib  malfunctions.  We  understand  there  are 
about  12  heliccpters  that  incorporate  this  modificatiair  all  involved  in 
flight  activities  by  the  same  operator.  Proposed  service  information  has 
been  provided  by  Air  Cruiser  for  inspection  of  these  installations.  The  FAA 
Eastern  Region  will  monitor  the  situation  to  assure  issuance  of  the  service 
information  and  acconplishment  of  required  action  on  U.S.  registered 
helicopters.  Vfe  will  also  inform  the  West  German  airworthiness  authority  of 
the  subject  accident,  the  results  of  our  investigation,  and  the  action  we 
are  taking  on  affected  U.S.  registered  MBB  BO-105  helicopters,  in  order  that 
they  might  review  the  situation  for  MBB  BO-105  helicopters  operating  in 
other  countries. 

Based  on  our  discussions  with  Futurecraft  Corporation  and  Air  Cruiser,  we 
find  the  above  listing  of  helicopters  ooiiplete  in  regard  to  the  problem 
being  addressed.  Accordingly,  the  FAA  considers  action  oonpleted  on  Safety 
Recommendation  A-81-79. 


Sincerely, 


— » — 
J.  Lynn  Helms 
Administrator 


Enclosure 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  July  28,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-77  through  -79 


On  March  25,  1981,  a  Houston  Helicopters  Bell  206,  N1077H,  experienced  an 
engine  failure  at  500  feet  m.s.l.  during  cruise  flight  over  Brazos  Block  578  in  the  Gulf 
of  Mexico.  The  pilot  entered  autorotation  and  attempted  to  deploy  the  emergency 
floats  by  triggering  the  emergency  float  inflation  switch.  The  floats  failed  to  deploy 
and  the  aircraft  struck  the  water  gently,  rolled  over,  and  floated  inverted.  The  pilot 
and  five  passengers  aboard  escaped  without  injury. 

Investigation  disclosed  that  the  emergency  flotation  pneumatic  system  valve 
failed  to  actuate  and  inflate  the  float  bags.  The  valve  assembly  consists  of  an 
integral  piston  pin,  shear  head,  and  an  electrically  fired  squib  charge.  When  the  squib 
is  fired,  the  piston  pin  releases  the  shear  head  and  nitrogen  gas  inflates  the  float 
bags.  Examination  of  the  Futurecraft  Corporation  valve  assembly  revealed  that 
although  the  squib  charge  had  fired,  the  shear  head  release  piston  pin  was  Incorrectly 
installed  and  was  wedged  in  the  machined  groove  of  the  shear  head.  The  binding  of 
the  piston  pin  in  the  machined  groove  prevented  release  of  the  shear  head  and 
nitrogen  gas  to  inflate  the  float  bags.  The  manufacturer  of  the  squib  valve  has 
reported  12  cases  of  improperly  installed  shear  head  release  piston  pins. 

As  a  direct  result  of  this  accident.  Bell  Helicopter  issued  Alert  Safety  Bulletin 
No.  206L-81-21,  dated  May  7,  1981.  This  bulletin  describes  methods  of  inspecting 
the  piston  pin  for  correct  installation  in  relation  to  the  shear  head. 

Because  of  the  serious  consequences  of  this  failure  and  the  potential  for  similar 
failures,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  making  the  provisions  of  Bell 
Helicopter  Alert  Service  Bulletin  No.  206L-81-21  mandatory  for  all 
206L  Series  Aircraft.  (Class  11,  Priority  Action)  (A-81-77) 
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Assess  the  need  to  modify  the  Futurecraft  Corporation  valve  shear  head 
release  piston  pin  to  minimize  the  possibility  of  installing  the  piston  pin 
incorrectly.  (Class  n,  Priority  Action)  (A-81-78) 

Determine  whether  other  models  of  helicopter  aircraft  equipped  with 
emergency  flotation  equipment  use  the  same  Futurecraft  Corporati(m 
valve  and  take  appropriate  corrective  action  to  advise  the  operators  of 
those  aircraft  of  the  potential  problem.  (Class  0,  Priority  Action) 
(A-81-79) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 


t 


US  Depot imen' 
oi  Ttanspotiaiioii 


Federal  Aviation 
Administration 


Septertiber  30,  1981 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SVv. 

Washin-jton,  D. C.  20594 

Dear  Mr.  Giairman: 

This  is  in  response  to  NTSB  Safety  Recommendation  A-81-82  issued  by  the  Board 
on  August  3,  1981.  This  recommendation  resulted  from  the  Board's  investiga¬ 
tion  of  an  accident  involving  a  Hughes  500C  helicopter  near  Kivalina,  Alaska, 
on  August  2,  1980.  The  pilot  of  the  rKonscheduled  air  taxi  flight  started  a 
descent  from  3,000  feet  toward  a  landing  site,  during  which  the  pcwer  turbine 
speed  (N2  rpm)  climbed  from  the  normal  indication  of  103  percent  to 
120  percent,  resulting  in  an  overspeed.  When  the  pilot  was  not  able  to  reduce 
electrically  the  excessive  turbine  speed,  he  increased  the  collective  to 
increase  torque  and  atterpted  to  manually  control  the  governor.  V'Jlien  this 
action  was  also  ineffective  in  reducing  the  pcwer  turbine  speed,  the  pilot 
elected  to  enter  an  autorotation.  During  touchdown  on  rolling  terrain,  the 
helicc^ter's  main  rotor  blades  flexed  downward  and  severed  the  tailboom.  The 
pilot,  the  sole  occupant,  escaped  injury. 

As  a  result  of  its  evaluation,  tlie  Safety  Board  concluded  that  the  power 
turbine  overspeed  resulted  fran  metal  contamination,  which  caused  the  speed 
weight  to  seize.  On  t'Jovember  14,  1979,  the  Detroit  Diesel  Allison  Qonpany 
issued  Comirercial  Engine  Service  Bulletin  CEB-1144,  warning  tliat  tiie  high 
pressure  fuel  filter  bypass  valve  is  subject  to  war  and  should  be  replaced 
witii  kit  P/TJ  6896726;  the  kit  includes  a  replacement  filter  eleiiient  for 
iiiproved  service  life.  The  operator  of  tlie  accident  aircraft  had  not  ooiriilied 
witii  this  service  bulletin. 

A-81-82.  Issue  an  Airwortliiness  Directive  to  revjuire  capliance  witli  tiie 
Detroit  Diesel  Allison  Comnercial  Engine  Service  Bulletin  CEB-1144. 

FAA  Camient.  The  Federal  Aviation  Administration  (F’AA)  concurs  in  tliis 
recoiiuiunddtion. 


We  have  determined  that  approximately  50  percent  of  the  applicable 
owners/opera  tors  have  conplied  witii  CEB-1144.  Our  Great  Lakes  Region  lias 
coordinated  witli  Detroit  Diesel  Allison  to  revise  CEB-1144  as  an  AIJ-0?r 
(mandatory  canpliance)  Engine  Bulletin  witliin  tlie  next  30  days.  Actxudinjly , 
an  airvrorthiness  directive  (AD)  will  be  submitted  for  publication  witliin  tiie 
next  90  days  to  make  corpliance  witii  the  fortlicoining  revision  of  C!:;b-1144 
mandatory.  A  co(iy  of  tiie  AD  will  oe  provided  tiie  Board  and,  witii  issuance  of 
this  document,  the  FAA  considers  action  cai^3lete<i  on  Safety 
RecQiimendation  A-81-32. 


Sincerely, 


.1 .  Lynn  Helms 
/tdministrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  August  3,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDAT ION  (S) 
A-81-82 


On  August  2,  1980,  a  Hughes  500C  helicopter  was  on  a  nonscheduled  air  taxi 
flight  near  Kivalina,  Alaska.  The  pilot  started  a  descent  from  3,000  feet  toward  a 
landing  site,  during  which  the  power  turbine  speed  (N„  rpm)  climbed  from  the  normal 
indication  of  103  percent  to  120  percent,  resulting  in  an  overspeed.  When  the  pilot 
was  not  able  to  reduce  electrically  the  excessive  turbine  speed,  he  increased  the 
collective  to  increase  torque  and  attempted  to  manually  control  the  governor.  When 
this  action  was  also  ineffective  in  reducing  the  power  turbine  speed,  the  pilot  elected 
to  enter  an  autorotation.  During  touchdown  on  rolling  terrain,  the  helicopter's  main 
rotor  blades  flexed  downward  and  severed  the  tailboom.  The  pilot,  the  sole  occupant, 
escaped  injury. 

The  governor,  fuel  control,  fuel  pump,  and  high  pressure  filter  were  removed 
from  the  Allison  250-C20  turbo-shaft  engine  and  forwarded  to  a  certificated  repair 
station  where  they  were  evaluated.  The  Chandler  Evans  governor,  which  had  a  total 
time  since  overhaul  of  1,108.9  hours,  was  disassembled.  Metal  contamination, 
consisting  of  metal  filings  from  the  high  pressure  fuel  filter  bypass  valve  seat,  were 
found  around  the  diaphragms  in  the  governor,  and  score  marks  were  found  on  the 
speed  weight  metering  lands.  The  score  marks  and  the  metal  contamination  indicated 
that  the  governor  speed  weight  had  seized  during  operation.  Examination  of  the  high 
pressure  filter  bypass  valve  seat  showed  chatter  marks  which  indicated  that  the  high 
pressure  fuel  filter  bypass  valve  had  been  oscillating  and  had  generated  the  metal 
filings.  As  a  result  of  its  evaluation,  the  Safety  Board  concluded  that  the  power 
turbine  overspeed  resulted  from  metal  contamination,  which  caused  the  speed  weight 
to  seize. 

A  review  of  FAA  Service  Difficulty  Reports  on  the  Chandler  Evans  governor 
contained  22  reports  of  overspeed,  7  of  which  indicated  that  the  governor  had  been 
contaminated.  On  November  14,  1979,  the  Detroit  Diesel  Allison  Company  issued 
Commercial  Engine  Service  Bulletin  CEB-1144,  warning  that  the  high  pressure  fuel 
filter  bypass  valve  is  subject  to  wear  and  should  be  replaced  with  kit  P/N  6896726; 
the  kit  includes  a  replacement  filter  element  for  improved  service  life.  The  operator 
of  the  accident  aircraft  had  not  complied  with  this  service  bulletin. 


3312 


-2- 


The  Safety  Board  believes  that  if  Service  Bulletin  CEB-1144  was  made  mandatory, 
the  occurrence  of  power  turbine  overspeed  caused  by  governor  malfunctions  would  be 
substantially  reduced. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  to  require  compliance  with  the  Detroit 
Diesel  Allison  Commercial  Engine  Service  Bulletin  CEB-1144.  (Class  n, 
Priority  Action)  (A-81-82) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  GOLDMAN, 
Members,  concurred  in  this  recommendation.  BURSLEY,  Member,  did  not  participate. 


us  Depa-tme^.’ 

Ol  IronspO’  lalior. 

Federal  Aviation 
Administration 


September  11,  1981 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Recoirendations  A-81-85  through  A-81-87 
issued  by  the  Board  on  August  7,  1981.  These  reconmendations  resulted  from 
the  Board's  investigation  of  the  crash  of  a  Varga  Model  2150A,  N8423J,  at 
Stevensville,  Maryland,  on  July  31,  1981.  In  this  accident,  elevator  control 
was  lost  because  of  failure  of  the  elevator  horn  assembly  (P/N  VAC  6000K-26). 
Both  persons  aboard  the  aircraft  were  killed. 

A-81-85.  Issue  an  emergency  Airworthiness  Directive  to  require  that  all 
P/ti  VftC  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft  be 
inspected  before  further  flight  and  thereafter  at  appropriate  time  intervals. 
Horn  assemblies  should  be  removed  from  the  aircraft  and  the  mounting  flange 
areas  stripped  of  paint.  The  upper  aft  comers  of  the  channel  bends  and  the 
mounting  radii  should  then  be  inspected  by  an  appropriate  nondestructive  test 
method.  Horn  assemblies  found  cracked  should  be  removed  from  service. 

Canment.  The  FAA  concurs  in  this  reoamendation  and  a  copy  of  Emergency 
Airworthiness  Directive  81-17-05,  issued  by  priority  mail  on  August  13,  1981, 
is  enclosed.  This  AD  resjuires  an  inspection  of  the  elevator  for  integrity 
and,  if  found  to  be  cracked,  replacement  with  iirproved  parts.  It  also 
requires  repetitive  checks  prior  to  each  flight  for  a  period  not  to  exceed 
10  additional  hours'  time  in  service,  at  which  time  the  (steel)  ijiproved  part 
is  ^o  be  installed  eind  the  repetitive  inspections  required  by  the  AD  may  be 
c?i  ^continued.  AD  81-17-05  supersedes  AD  79-15-06.  The  FAA  considers  action 
u«JHJieted  on  Safety  Recommendation  A-81-85. 

A-bl-86.  Issue  an  Airworthiness  Directive  to  require  that  the  flange  area  on 
aj.j.  P/4j  vac  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft  be 
. --ually  inspected  before  each  flight  for  cracking  in  the  upper  aft  comers  of 
the  channel  bends  and  in  the  mounting  flcinge  radius  areas.  Horn  assemblies 
found  cracked  should  be  removed  from  service. 
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FAA  CoTTnent.  AD  81-17-05,  discussed  in  our  response  to  Safety 
RecQitnendation  A-81-85,  is  fully  responsive  to,  and  satisfies  the  intent  of, 
this  recanmendation.  Accordingly,  the  FAA  considers  action  conpleted  on 
Safety  Recoratendation  A-81-86. 

A-81-87.  Evaluate  the  design  of  the  VAC  6000K-26  elevator  horn  asseinbly 
and  tlie  manner  in  v^ich  it  is  attached  to  the  elevator. 

FM  Ccntnent.  The  FAA  concurs  in  this  recommendation.  The  P/N  WhC  6000K-26 
elevator  horn  assembly  will  be  removed  from  service  eind  replaced  with  an 
improved  steel  part  within  10  hours*  additional  time  in  service  from  the 
(immediate)  effectivity  of  AD  81-17-05,  issued  August  13,  1981.  This  action 
is  fully  responsive  to  Safety  Reconmendation  A-81-87  and,  accordingly,  the  FAA 
considers  action  corpleted  on  this  reooramerdation. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  7,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20594 


SAFETY  RECOMMENDATION(S) 
_ A-81-B5  throush.-a? _ 


On  July  31,  1981,  a  Varga  Model  2150A,  N8423J,  crashed  near  Bay  Bridge 
Industrial  Airport,  Stevensville,  Maryland,  after  control  of  the  elevator  was  lost 
because  of  failure  of  the  elevator  horn  assembly  (P/N  VAC  6000K-26).  Both  persons 
abo6ird  the  aircraft  were  killed. 

Metallurgical  examination  of  the  elevator  h(x*n  assembly  revealed  that  the 
failure  was  a  result  of  fatigue  cracking  in  the  mounting  flanges  of  the  horn.  The 
fatigue  initiated  from  multiple  origins  in  the  flange  radius  and  propagated  through 
approximately  75  percent  of  the  right  flange  and  90  percent  of  the  left  flange  before 
final  separation.  Although  small  portions  of  the  fracture  contained  characteristics 
typical  of  high  cycle,  low  stress  fatigue  cracking,  most  of  the  fatigue  appeared  to 
have  propagated  under  relatively  high  loads.  This  indicates  that  the  elevator  horn 
assembly  could  have  failed  a  short  time  after  crack  initiation. 

Two  smaller,  secondary  fatigue  cracks  were  found  in  the  top  of  the  elevator 
horn  assembly  near  the  mounting  flanges.  These  cracks  initiated  from  near  the  aft 
edge  of  the  horn  where  the  channel  is  wrapped  around  the  shim.  The  longer  of  these 
cracks  extended  approximately  3/8  inch  forward  from  its  initiation  area. 

Removal  of  the  paint  layers  from  the  flange  area  of  the  failed  horn  revealed 
multiple  scratches  in  the  metal.  The  alignment  of  these  scratches  indicates  that  the 
fatigue  origin  area  had  been  sanded  or  perhaps  filed. 

A  metallurgical  examination  was  also  conducted  on  five  additional  elevator 
horn  assemblies  from  the  following  Varga  model  2150A  aircraft:  N4638V,  N4642V, 
N4617V,  N4614V,  and  N4630V.  Paint  cracking  in  the  flange  radius  areas  was  found  on 
all  of  these  horns  except  the  horn  from  N4617V  which  was  not  painted.  In  addition, 
the  horns  from  N4630V  and  N4642V  contained  fatigue  cracks  similar  to  the  secondary 
fatigue  cracks  found  on  the  accident  aircraft  horn. 
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Therefore,  the  National  Transportation  Safety  Board  recommends  thav  the  Federal 
Aviation  Administration: 

Issue  an  emergency  Airworthiness  Directive  to  require  that  all 
P/N  VAC  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft 
be  inspected  before  further  flight  and  thereafter  at  appropriate  time 
interv^s.  Horn  assemblies  should  be  removed  from  the  aircraft  and  the 
mounting  flange  areas  stripped  of  paint.  The  upper  aft  corners  of  the 
channel  bends  and  the  mounting  radii  should  then  be  inspected  by  an 
appropriate  nondestructive  test  method.  Horn  assemblies  found  cracked 
should  be  removed  from  service.  (Class  1,  Urgent  Action)  (A-81-85) 

Issue  an  Airworthiness  Directive  to  require  that  the  flange  area  on  all 
P/N  VAC  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft 
be  visually  inspected  before  each  flight  for  cracking  in  the  upper  aft 
corners  of  the  channel  bends  and  in  the  mounting  flange  radius  areas. 

Horn  assemblies  found  cracked  should  be  removed  from  service.  (Class  I, 
Urgent  Action)  (A-8 1-861 

Evaluate  the  design  of  the  P/N  VAC  6000K-26  elevator  horn  assembly 
and  the  manner  in  which  it  is  attached  to  the  elevator.  (Class  II,  Priority 
Action)  (A-81-87) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members, 
concurred  in  these  recommendations.  GOLDMAN,  Member,  did  not  participate. 


W.I'  •  ing'o'  D  >.  y<ot-^  ' 

Federal  Aviation 
Administration 

July  1 1981 


US  Deporimeni 
ol  Tronsponotion 


Ihe  Honorable  Janies  B.  King 
Chairrran,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D. C.  20594 

Dear  Mr.  Chairnrian: 

“Ihis  is  in  further  response  to  NISB  Safety  Recommendations  A-80-64  through 
A-80-75  issued  August  8,  1980,  and  supplements  our  letter  of  November  6,  1980. 
Ihis  also  responds  to  your  letter  of  March  20,  1981,  in  which  you  requested  a 
further  respoiise  to  those  reccjmmendations  still  classified  in  an  "Open" 
status.  These  reccmmendations  resulted  from  the  Board's  special  investigation 
of  the  ccmnuter  airline  industry  and  the  elements  which  affect  airline  safety. 
As  a  result  of  tins  study,  the  NTSB  reiterated  five  previously  issued 
recommendations  to  tiie  Ehderal  Aviation  Administration  (FAA).  The  Board  has 
been  advised  of  actions  underway  with  respect  to  these  recommendations,  most 
recently  in  our  letter  of  November  6.  Therefore,  furtiier  response  to  Safety 
Recommeiidations  A-79-80  and  -81,  and  A-78-I7  through  -29  will  be  addressed  by 
se  -arate  correspondence.  In  your  March  20  letter.  Safety 
Recomniendations  A-80-64,  -65,  -65,  -  .9,  -72,  <ana  -/3  are  ciassi  led  in  a 
"Closed — ^Acceptable  Action"  status.  Accordingly,-  this  It  :cer  addresses  Saiety 
Recommendations  A-80-67,  -68,  -70,  -71,  -74,  and  -75. 

A-80-67.  fetablish  a  procedure  for  distributing  surveillance  of  oorniuter 
airline  maintenance  evenly  during  all  periods  when  maintenance  is  performed. 

FAA  Conment.  With  the  recertification  workload  behind  us,  normal  surveillance 
provides  the  district  office  si^jervisor  the  indicators  ne^ed  to  distribute 
efficiently  the  district  office  work  force.  This  provides  the  means  to 
monitor  adequately  the  commuter  airlines  maintenance  programs.  The  FAA 
considers  action  on  this  recommendation  conpleted  for  reasons  cited  in  our 
letter  of  Novamber  6.  We  find  that  surveillance  is  adequate  and  no  further 
inspector  personnel  assignments  are  planned. 

A-80-68.  Require  that  only  actual  passenger  weights  be  used  in  weight  and 
balance  ccnputations  for  reciprocative  engine  aircraft  used  in  Part  135 
flights  which  are  certificated  for  nine  or  less  passengers, 

FM  Conment.  Change  6,  amended  Chapter  3,  Section  8  to  Order  8320.12, 
incorporated  instructions  to  FAA  inspectors  that  deal  specifically  with  weight 
and  balance  control  of  FAR  135  operators  of  aircraft  certified  for  nine  or 
less  passengers.  These  instructions  contain  additional  criteria  that  must  be 


met  when  approving  a  weight  and  balance  control  program  for  these  operators. 

We  believe  these  changes,  the  revision  to  Advisory  Circular  120-27A,  coLpled 
with  previous  notices  concerning  FAR  135  weight  and  balance,  satisfy  the 
intent  of  this  recanmendation  obviating  the  need  for  rulemaking  to  amend 
FAR  135.  Accordingly,  the  FAA  intends  to  take  no  furtlier  action  on  Safety 
Recommendation  A-80-68. 

A-8Q-70.  Amend  14  CFR  135  Subpart  B  to  require  that  dispatch  and  flight 
operations  duties  are  supervised  by  personnel  trained  in  those  functions. 

FAA  Canment.  "Ihe  FAA  continues  to  believe  that  there  are  sufficient 
provisions,  both  in  14  CFR  Part  135  and  Order  8430. IB,  to  ensure  adequate 
operational  control.  Items  such  as  flight  planning  so  as  to  avoid  adverse 
weather  conditions,  ensuring  proper  weight  and  balance  conditions,  and 
adequate  aircraft  preflights  are  the  ultimate  responsibilities  of  the  pilot  in 
coumand.  The  Board's  response  of  March  20  states  that  your  intent  is  not  to 
require  a  dispatch  function  as  required  in  Part  121.  The  responsibility  for 
the  conduct  of  a  safe  flight  rests  with  the  pilot  in  command,  including 
certain  functions  related  to  preflight  and  operations  within  aircraft  weight 
and  center  of  gravity  limitations.  Your  response  seems  to  imply  that  there  is 
a  need  for  a  less  specific  division  of  responsibility  or  duties.  The  FAA 
cannot  subscribe  to  any  division  of  duty  \fthich  would  diminish  that  which  is 
both  inherent  and  circumscribed  by  regulation. 

We  therefore  believe  the  pilot  training  program  provisions  specified  in 
Appendix  1  of  Order  8430. IB  are  ■.^holly  sufficient  in  that  there  are  exr.nsive 
provisions  for  pilot  training  in  the  si±>ject  areas.  We  will  continue  to 
monitor  the  training  program  provisions  and,  should  future  operational 
problems  dictate,  strengthen  these  provisions  as  required.  In  the  interim,  we 
consider  action  completed  on  Safety  Recommendation  A-80-70. 

A-80-71.  Amend  14  CFR  135.185  to  require  that  aircraft  enpty  weight  and 
center  of  gravity  be  determined  nore  frequently. 

FAA  Comment.  CXir  comments  in  response  to  Safety  Reccranendation  A-80-68  also 
apply  to  this  recoimmendation.  We  continue  to  believe  that  issuance  of 
Advisory  Circular  120-27A  is  adequate  to  satisfy  the  intent  of  this 
recommendation  obviating  the  need  for  rulemaking  to  amend  FAR  135. 

Accordingly,  the  FAA  considers  action  on  Safety  Recommendation  A-80-71 
completed. 


A-80-74.  Revise  the  qualifying  criteria  to  insure  that  a  larger  percentage  of 
commuter-served  airports  are  equii^jed  with  instrument  landing  systems. 

FAA  Ccnment.  In  our  letter  of  November  6,  we  advised  that  the  FAA  had 
initiated  an  extensive  eveiluation  of  the  instrument  landing  system  (ILS) 
qualifying  criteria.  Our  evaluation  of  ILS  establishment  criteria  revealed 
that  99.5  percent  of  air  carrier  enplanements  occur  at  airports  that  have 
ILS's  installed  or  programmed.  The  coverage  for  commuter  passengers  is 
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87.9  percent.  TX>  correct  this  imbalemce,  we  applied  special  criteria  to 
canmuter  airports  which  will  result  in  their  coverage  increasing  to 
94.3  percent.  The  Board  previously  informed  the  FAA  that  this  reoomnendation 
is  clejssified  in  an  "Open — Acceptable  Action"  status.  We  believe  that  FAA's 
ccmiuter  airport  program  is  fully  responsive  to  the  Board's  concerns,  and  with 
this  corrective  measure,  we  consider  action  completed  on  Safety 
Recommendation  A-80-74. 

A-80-75.  Insure,  to  the  extent  ^ssible,  that  airports  which  are  served  by 
commuter  airlines  are  equipped  with  an  instnment  approach  facility. 

FAA  Ccninent.  Vfe  advised  in  our  November  6  letter  tiiat  the  FAA  had  initiated 
an  aneilysis  of  all  airports  served  by  oonmuter  airlines 'in  the  continental 
U.S.  and  Hawaii.  We  have  now  developed  a  Coimiuter  Airport  Program  that 
includes  precision  approach  aids  and  other  landing  aids.  When  this  five-year 
program  is  completed,  we  estimate  that  more  than  94  percent  of  comnuter 
airline  passengers  emd  99.6  percent  of  all  ccrnnercial  airline  passengers  would 
be  served  by  airports  with  precision  approach  equipment.  A  copy  of  the  press 
relecise  describing  the  Gonmuter  Airport  Program  is  enclosed  for  your 
information.  The  Board  previously  informed  the  FAA  that  this  recommendation 
is  clcissified  in  cin  "Open — ^Acceptable  Action"  status.  With  the  implementation 
of  this  program,  the  FAA  considers  action  ocnpleted  on  Safety 
Reccrmendation  A-80-75. 


Sincerely, 

J.  Lynn  Helms 
Mministrator 


Enclosure 
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National  Transportation  Safety  Board 

Washington,  O.C.  20594 

MAR  2  0  193! 


Mr.  Charles  A.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Weithoner: 

Thank  you  for  the  Federal  Aviation  Administration  letter  of 
November  6,  1980,  responding  to  National  Transportation  Safety  Board 
Safety  Recommendations  pertaining  to  commuter  airline  operations  Issued 
August  8,  1980.  This  letter  Is  In  reply  to  the  Federal  Aviation  Admin¬ 
istration's  (FAA)  response  to  Safety  Recommendations  A-80-64  through 
-75.  The  FAA' 6  response  to  our  reiteration  of  Safety  Recommendations 
A-79-80  and  -81  and  A-78-27  through  —29  will  be  answered  in  separate 
letters . 

In  Safety  Recommendation  A-80-64  we  asked  the  FAA  to  establish  a 
separate  classification  of  commuter  airline  Inspectors  to  conduct 
commuter  airline  surveillance.  We  are  pleased  to  be  informed  that  the 
FAA  established  a  separate  classification  guide  for  Principal  Aviation 
Safety  Inspectors.  The  Intent  of  A-80-6A  is  satisfied  and  its  status 
classified  "Closed--Acceptable  Action." 

In  Safety  Recorainendation  A-80-65  we  proposed  that  the  FAA  provide 
specialized  training  for  inspectors  assigned  to  commuter  airlines  to 
insure  that  Inspectors  are  qualified  in  the  equipment  operated  and  are 
knowledgeable  regarding  commuter  airline  operations.  We  have  reviewed 
the  FAA's  selection  standards  and  continuing  training  programs  for 
commuter  airline  Inspectors.  We  are  satisfied  with  the  Implementation 
of  this  recommendation  which  Is  classified  "Closed — Acceptable  Action." 

In  Safety  Recommendation  A-80-66  we  asked  the  FAA  to  allocate 
General  Aviation  District  Office  resources  to  insure  that  all  commuter 
surveillance  and  general  aviation  requirements  are  accomplished.  We  are 
pleased  to  be  Informed  that  the  FAA  has  established  127  Inspector 
positions  in  the  FY  1980  and  FY  1981  budgets  specifically  for  commuter/ 
air  taxi  certification  and  surveillance  activities.  The  status  of 
A-80-66  Is  classified  as  "Closed — Acceptable  Action." 


Mr.  Charles  A.  Welthoner 
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In  Safety  Recommendation  A-80-67  we  requested  the  FAA  to  establish 
a  procedure  for  distributing  surveillance  of  commuter  airline  mainte¬ 
nance  evenly  during  all  periods  when  maintenance  is  performed.  We  are 
pleased  to  note  that  the  FAA  agrees  with  this  recommendation.  Now  that 
operators  have  been  recertificated  under  the  new  Part  135  and  newly 
hired  Inspectors  are  being  trained  and  placed  in  position,  we  find  the 
FAA  better  equipped  to  schedule  off-hour  surveillance  of  commuter 
maintenance.  We  appreciate  the  FAA’s  offer  to  keep  the  Safety  Board 
advised  on  the  progress  of  this  recommendation  which  we  are  maintaining 
In  an  "Open-Acceptable  Action"  status. 

In  Safety  Recommendation  A-80-68  we  recommended  that  the  FAA  require 
that  only  actual  passenger  weights  be  used  in  weight  and  balance  computa¬ 
tions  for  reciprocating  engine  aircraft  used  In  Part  135  flights  which 
are  certificated  for  nine  or  less  passengers.  Notwithstanding  the  FAA's 
Internal  notices  on  the  subject  of  aircraft  weight  and  balance  and 
Advisory  Circular,  AC  120-27A,  on  Weight  and  Balance  Control  dated 
May  14,  1980,  commuter  airline  accidents  attributed  to  aircraft  being 
overloaded  and  out  of  balance  are  continuing.  The  Board  appreciates  the 
actions  taken;  however,  pending  FAA's  further  action  to  require  the  use 
of  actual  passenger  weights,  this  recommendation  will  be  maintained  in 
an  "Open — Acceptable  Action"  status. 

In  Safety  Recommendation  A-80-69  we  proposed  that  the  FAA  amend 
Section  135.243  to  require  a  minimum  number  of  multiengine  flight  hours 
for  a  pi lot- in- command  of  a  multiengine  commuter  airline  flight.  We 
note  that  the  new  Section  135.244  requires  increased  operational  experi¬ 
ence  by  make  and  model  for  both  single  and  multiengine  aircraft.  Also, 
Subpart  H  of  Part  135  requires  more  stringent  ground  and  flight  training. 
The  status  of  A-80-69  is  classified  as  "Closed — Acceptable  Alternate 
Action." 

In  Safety  Recommendation  A-80-70  we  asked  the  FAA  to  amend  14  CFR 
135  Subpart  B  to  require  that  dispatch  and  flight  operations  duties  are 
supervised  by  personnel  trained  In  those  functions.  We  have  examined 
Federal  Aviation  Regulations  Sections  135.37,  135.39,  and  135.77.  We 
believe  the  staffing  and  qualifications  for  management  and  supervisory 
personnel  to  be  adequate  and  well  documented.  However,  our  concern  is 
that  flights  continue  to  be  undertaken  in  unsafe  conditions.  We  do  not 
recommend  a  flight  dispatcher  as  required  in  Part  121  operations. 

However,  there  Is  a  need  for  positive  control  and  responsibility  on  the 
ground  to  prevent  a  pilot  taking  off  in  an  unairworthy  aircraft,  or  in 
adverse  weather  conditions,  or  In  an  aircraft  overloaded  and  out  of 
balance.  In  view  of  the  foregoing,  we  believe  that  personnel  Involved 
in  the  preflight  planning  aspects  of  a  flight  should  receive  formal 
training  and  that  this  training  should  be  specified  In  Part  135.  Safety 
Recommendation  A-80-70  Is  being  held  In  an  "Open — Unacceptable  Action" 
status  pending  the  FAA's  reconsideration  of  this  recommendation. 
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In  Safety  Recommendation  A-80-71  we  asked  the  FAA  to  amend  Section 
135.185  to  require  that  aircraft  empty  weight  and  center  of  gravity  be 
determined  more  frequently.  Your  response  that  Advisory  Circular 
120-27A  on  Weight  and  Balance  Control  dated  May  18,  1980,  satisfies  this 
recommendation  is  not  acceptable.  Our  investigation  of  accidents 
Involving  aircraft  weight  and  balance  has  been  made  difficult  by  the 
absence  of  such  data.  We  have  no  objection  to  a  cumulative  weight 
control  system  as  the  primary  means  of  controlling  operating  weight  and 
center  of  gravity.  However,  we  request  the  FAA  to  proceed  beyond  the 
advisory  stage  and  require  some  positive  action  to  meet  the  intent  of 
this  recomi!,endation.  Pending  the  FAA's  further  reconsideration,  A-80-71 
is  classified  as  "t)pen--Llnarceptable  Action." 

In  Safety  Recommendation  A-80-72  we  requested  the  FAA  to  evaluate 
and  revise  as  appropriate  the  criteria  for  the  authorization  of  single- 
pilot  TFR  operations  for  commuter  airlines.  The  requirements  of  Section 
135.105,  effective  March  1,  1980,  are  positive  measures  to  upgrade 
safety  standards.  This  recommendation  is,  therefore,  classified  in  a 
"Closed — Acceptable  Action"  status. 

In  Safety  Recommendation  A-80-73  we  proposed  the  expansion  of  the 
Airport  Development  Aid  Program  to  support  the  development  of  commuter- 
served  airports.  We  are  pleased  to  learn  of  the  many  actions  taken  and 
ongoing  by  the  FAA  to  administer  and  support  the  development  of  commuter- 
served  airports.  This  recommendation  is  also  classified  in  a  "Closed — 
Acceptable  Action"  status. 

Safety  Recommendation  A-80-74  called  upon  the  FAA  to  revise  the 
qualifying  criteria  to  insure  that  a  larger  percentage  of  commuter- 
served  airports  are  equipped  with  Instrument  landing  systems.  Since  the 
FAA  is  evaluating  this  recommendation  and  will  advise  the  Safety  Board 
of  its  findings,  its  status  is  classified  as  "Open — Acceptable  Action." 

In  Safety  Recommendation  A-80-75  we  asked  the  FAA  to  insure,  to  the 
extent  possible,  that  airports  which  are  served  by  commuter  airlines  are 
equipped  with  an  instrument  approach  facility.  We  note  that  64  percent 
of  these  airports  already  have  or  are  programmed  to  have  instrument 
landing  systems  and  that  the  needs  of  other  commuter-served  airports  are 
being  examined.  Pending  the  FAA's  further  response,  A-80-75  is  classified 
in  an  "Open — Acceptable  Action"  status. 

Briefly,  our  records  on  the  status  of  the  above  recommendations  show: 

A-80-64  Closed— Acceptable  Action 

A-80-65  Closed — Acceptable  Action 

A-80-66  Closed— Acceptable  Action 
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A-80-67  Open — Acceptable  Action 

A-80-68  Open — Acceptable  Action 

A-80-69  Closed — Acceptable  Alternate  Action 

A-80~70  Open — Unacceptable  Action 

A-80-71  Open — Unacceptable  Action 

A-80-72  Closed — Acceptable  Action 

A-80-73  Closed — Acceptable  Action 

A-80-74  Open — Acceptable  Action 

A-80-75  Open — Acceptable  Action 


We  thank  the  FAA  for  actions  taken  and  ongoing  and  request  a 
further  response  to  the  recommendations  we  have  classified  in  an  open 
status. 


wrrr'v 
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'  DEPARTMENT  OF  TRANSPORTATION 

FfOERAL  AVIATION  ADMINISTRATION _ 

WASHINGTON,  D.C.  20591 


November  6,  1980 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SV. 

Washington,  0.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  NTSB  Safety  Eecommendatlons,  relating  to  Connuter 
Airline  operations,  issued  by  the  Board  on  August  8,  1980.  These 
recommendations  resulted  from  the  Board's  special  Investigation  of  the 
commuter  Industry  and  the  elements  which  affect  commuter  airline  safety. 
The  objectives  of  these  recommendations,  for  the  most  part,  were  within 
the  scope  of  existing  FAA  programs. 

As  a  result  of  its  study,  the  National  Transportation  Safety  Board 
reiterated  five  previously  Issued  recommendations  to  the  Federal 
Aviation  Administration.  The  Board  had  been  earlier  advised  of  actions 
under-ay  with  respect  to  these  recommendations.  Many  of  these  actions 
were  developed  as  the  result  of  the  implementation  and  the  Issuance  of 
amendments  to  Part  13S  of  the  FAR's  published  at  various  times  during 
calendar  year  1980,  or  as  the  resolution  of  Issues  or  concerns  discussed 
during  the  FAA's  First  Commuter  Air  Carrier  Safety  Symposium  held 
January  16  and  17,  1960.  The  adequacy  of  these  actions,  and  other 
regional  programs  directed  to  commuter  safety,  will  again  be  addressed 
at  Che  second  symposium  to  be  held  January  16  and  17,  1981.  The  current 
status  of  these  actions  is  as  follows: 

A-79-80.  Require  that  pilots  involved  in  14  CFR  135  operations  be 
thoroughly  trained  on  the  performance  capabilities  and  handling  quali¬ 
ties  of  aircraft  when  loaded  to  their  maxlnmn  certificated  gross  weight 
or  to  Che  limits  of  their  c.g.  envelope,  or  both. 

Comment.  As  stated  In  our  letter  to  Che  NTSB  dated  August  27,  1980, 
regulatory  action  was  deemed  appropriate,  and.  In  fact,  has  been 
accomplished  by  Che  Issuance  of  new  FAR  Section  135.244,  Operating 
Experience,  effective  March  1,  1980.  We  believe  the  addition  of  this 
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requirement  will  further  ensure  that  pilots  Involved  in  commuter 
operations  are  adequately  trained  In  all  pertinent  operational  areas, 
one  of  which  Includes  aircraft  handling  characteristics  at  maximum 
takeoff  gross  weights..  The  FAA  considers  action  on  Safety 
Recommendation  A-79-80  completed. 

A~79~81.  Expedite  rulemaking  which  would  make  the  flight  time  and  duty 
time  limitations,  and  rest  requirements  for  commuter  air  carriers  the 
same  as  those  specified  for  domestic  air  crewmembers  under  14  CFE  121. 

Comment.  Work  on  this  project  Is  continuing.  A  supplemental  notice  of 
proposed  rule  making  was  Issued  on  August  11,  1980,  (Notice  No.  78-3B, 
copy  enclosed).  This  supplemental  notice  proposes  to  revise  the  flight 
and  duty  time  limitations  and  rest  requirements  for  flight  crewmembers 
utilized  by  domestic,  flag,  and  supplemental  air  carriers,  commercial 
operators,  and  air  taxi  operators.  This  supplemental  notice  is  based 
upon  two  notices  of  proposed  rule  making  issued  in  1977  and  1978  as  part 
of  the  FAA' 6  Regulatory  Review  Program. 

Preliminary  FAA  analysis  of  the  comments  recel-cd  on  the  earlier  notices 
(and  specifically  Notice  78-3)  indicated  the  need  for  intensive  review 
and  additional  conceptual  development  before  that  rulemaking  action 
could  proceed.  Consequently,  in  view  of  the  conceptual  similarity 
between  the  flight  and  duty  time  limitations  proposed  in  Part  135  and 
the  proposal  In  Notice  78-3,  when  the  agency  Issued  the  amendments  to 
Part  135,  it  was  decided  to  defer  changing  the  flight  and  duty  time 
liaitations  in  Part  135  until  they  could  be  given  further  consideration. 
Accordingly,  this  supplemental  notice  proposes  changes  to  both  Part  121 
and  Part  135  and  Includes  a  discussion  of  comments  received  in  response 
to  Notices  78-3  and  77-17  pertaining  to  flight  and  duty  time 
llfflltatloos. 

A-78-27 .  Develop,  in  cooperation  with  industt^,  flight  recorder 
Standards  (FDR/CTR)  for  complex  aircraft  which  are  predicated  upon 
Intended  aircraft  usage. 

Comment.  We  recently  updated  the  status  of  this  safety  recommendation 
in  our  letter  of  July  .29,  1980.  To  reiterate  our  remarks,  during  August 
1979  FAA  received  a  proposed  standard  for  a  composite  cockpit  voice 
recorder/fllghc  data  recorder  (CVR/FDR)  from  one  of  the  major  manu¬ 
facturers  of  both  CVR’a  and  FDR's.  Working  with  this  proposed  standard 
and  other  sample  standards  as  a  base,  FAA  has  developed  a  proposed  draft 
standard  for  a  composite  CVR/FDR.  A  new  public  procedure  to  expedite 
the  issuance  of  standards  for  specified  materials,  parts,  processes,  and 
appliances  used  on  civil  aircraft  was  issued  by  FAA  on  June  2,  1980, 
with  September  9  as  its  effective  date  (copy  enclosed).  FAA  will 
'publish  its  proposed  standard  for  a  composite  CVR/FDR  under  this  new 
procedure.  A  copy  of  the  latest  draft  of  the  CVR/FDR  and  a  copy  of 
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draft  of  the  CVR/FDR  Standard  and  a  copy  of  the  new  TSO  procedures  are 
enclosed.  As  a  result  of  a  recent  NTSB  recorainendation,  FAA  is 
requesting  SAE  to  develop  the  standard  froa  our  draft  material. 

A~78-28.  Draft  specifications  and  fund  research  and  development  for  a 
low  cost  FDR,  CVR,  and  composite  recorder  which  can  be  used  on  complex 
general  aviation  aircraft.  Establish  guidelines  for  these  recorders, 
such  as  maximum  cost,  conpar.  ible  .d  th  che  cost  of  the  airplane  on  which 
they  will  be  Installed  and  with  the  use  for  which  the  airplane  la 
Intended. 

Coannent.  The  status  of  this  recommt-ndar ton  vas  also  updated  in  our 
letter  of  July  29,  1980.  Although  Initially  the  PA.4.  had  planned  to 
establish  a  regulatory  project  to  develop  sn  Advance  Notice  of  Proposed 
Rule  Making  (ANPRM)  for  Identification  of  appropriate  standards,  further 
review  of  the  matter  Indicated  chat  this  regulatory  procedure  was  not 
necessary.  Research  and  development  previously  accomplished  by  the  D.S. 
Amy  and  by  NASA  was  already  being  incorporated  by  several  equipment 
manufacturers  in  their  o^-ra  development  plana. 

A-78-29.  In  the  interim,  aiiend  14  CFR  to  require  that  no  operation 
(except  for  maintenance  ferry  flights)  m-ay  be  conducted  with  turbine- 
powered  aircraft  certificated  to  carry  six  passengers  or  more,  which 
require  two  pilots  by  their  certificate,  without  an  operable  CV'R  capable 
of  retaining  at  least  10  minutes  of  Intracockpit  conversation  when  power 
is  Interrupted.  Such  requirements  can  t>e  met  with  available  equipment 
to  facilitate  rapid  Implenentation  of  this  requirement. 

Comment.  We  also  updated  the  status  of  this  reconaendation  in  our 
July  29,  1980,  letter  as  follows:  "In  partial  fulfillment  of  this 
recommendation,  14  CFR  135  v?as  aiaended.  os  published  October  10,  1978, 

In  Vol.  43  FR  46742,  to  require  tinder  Section  135.151  (copy  enclosed) 
that  no  person  may  operate  a  turbojet;  airplane  having  a  passenger 
r.eatlng  corflg«.iratloti,  excluding  any  pilot  seat,  of  10  seats  or  more, 
unless  It  Is  equipped  with  an  approved  cockpit  voice  recorder. 

"In  further  fulfillment  of  this  recomneudatlon,  the  FAA  currently  Is 
drafting  an  NPRM  which  would  require  under  Part  91,  General  Operating 
and  Flight  Rules,  several  additional  equipment  items,  including  a  CVR  on 
all  multlenglne  turbojet  airplanc-s.  This  would  expand  the  coverage 
under  Section  135.151  since  there  would  be  no  minimum  seating 
requirement  specified."  The  SAA  will  continue  to  keep  the  Board  advised 
of  progress  relating  to  these  recoamendationa. 

In  addition  to  reiterating  these  five  recommendations,  the  Board  made 
twelve  additional  recommendations.  The  Board  was  previously  advised 
that  the  FAA  had  initiated  or  completed  actions  which  satisfied  the 
Intent  of  several  of  these  safety  recommendations. 


A-80-6A.  Establish  a  separate  classification  of  comauter  airline 
inspectors  to  conduct  comauter  airline  surveillance. 
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Comment.  A  separate  classlf Icatlon  was  established  within  the  FAA 
GS-1825  classlf Icatlon  guide  well  In  advance  of  the  Issuance  of  this 
recommendation.  This  classification  for  Principal  Aviation  Safety 
Inspectors  emphasizes  experience  requirements  for  the  certification  and 
surveillance  of  comauter  airlines.  This  guide  Is  currently  being  used 
In  the  Job  classification  of  these  Inspectors.  (A  copy  of  the 
applicable  announcements  are  enclosed.)  Ve  consider  action  on  Safety 
Recommendation  A-80-64  completed. 

A-80-65.  Provide  specialized  training  for  inspectors  assigned  to 
commuter  airlines  to  insure  that  Inspectors  are  qualified  In  the 
equipment  operated  and  are  knowledgeable  regarding  commuter  airline 
operations. 

Comment.  The  FAA  agrees  with  this  recommendation  and  has  Initiated 
additional  training  courses  for  this  purpose.  Specialized  training  Is 
being  provided  for  Inspectors  assigned  to  commuter  airlines  at  the  Hike 
Monroney  Aeronautical  Center  at  Oklahoma  City.  Course  21618,  Air 
Carrier  Airworthiness  Indoctrination  (ACAI),  is  for  general  aviation 
Inspectors  and  la  made  up  of  selected  subjects  from  the  air  carrier 
Inspectors  Indoctrination  course.  It  was  initiated  in  FY-79  In  response 
to  revised  Part  135.  Eighty  inspectors  completed  this  course  in 
FY-79/80  and  16  Inspectors  are  scheduled  for  FY-81.  The  second, 

Course  21828,  Air  Taxi  Certification  and  Surveillance,  covers  certifi¬ 
cation  requirements,  operating  rules,  aircraft,  equipment,  policies,  and 
procedures.  This  course  was  developed  for  airworthiness  inspectors 
assigned  to  commuter  airlines.  In  FT-79/80,  the  FAA  trained  48 
inspectors  in  Course  21828  and  36  inspectors  are  scheduled  for  FY-81. 
There  are  two  courses  for  operational  inspectors:  Course  22100,  Air  Taxi 
Operations  Certification  and  Inspection;  and  Course  21617,  Air  Carrier 
Mini  Indoctrination.  One  hundred  and  seventy  inspectors  completed 
Course  22100  In  FY-79/80  and  40  inspectors  completed  Course  21617  In 
FY-80  (the  first  year  th:  t  this  course  was  offered).  For  FY-81, 

Course  22100  has  70  inspectors  scheduled  for  attendance  and  Course  2161) 
has  36  inspectors  scheduled.  Vlth  regard  to  flight  training  and 
qualifications,  a  continuing  effort  is  being  made  to  qualify  all 
commuter  inspectors  in  at  least  one  turboprop  aircraft  and,  where 
applicable,  specific  turbojet  aircraft  under  their  surveillance.  This 
should  be  viewed  as  a  continuing  program  due  to  such  factors  as  manpower 
and  fiscal  restraints  and  personnel  turnover.  The  FAA  considers  action 
on  Safety  Recommendation  A-80-6S  completed. 

A-80-66 .  Allocate  GADO  resources  to  Insure  that  all  commuter  surveil¬ 
lance  and  general  aviation  requirements  can  be  accomplished. 

Comment .  127  Flight  Standards  Aviation  Safety  Inspector  positions  were 

allocated  for  the  Ft  1981  budget  appropriation.  Due  to  a  pressing 
need,  50  of  these  positions  were  advanced  to  the  FY  1980  budget,  and 
these  positions  have  all  been  filled.  The  additional  77  positions  will 
be  filled  during  FY  1981.  All  of  the  127  positions  are  dedicated  to 
commuter/air  taxi  certification  and  surveillance  activities.  The  FAA 
considers  action  on  Safety  Recommendatloa  A-80-66  completed. 
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A~80-67 .  EstabllBh  a  procedure  for  distributing  surveillance  of 
commuter  airline  maintenance  evenly  during  all  periods  when  maintenance 
la  performed. 

Comment.  The  FAA  Is  In  agreement  with  the  intent  of  this  recoocaendatlon 
and  we  believe  It  will  be  satisfied  by  events  In  progress.  Work  assign¬ 
ments  for  Inspectors  Is  a  function  of  district  office  supervision,  which 
provides  the  greatest  fleiclblllty  for  effective  utilization  of  those 
personnel.  The  headquarters  and  regional  offices  periodically  emphasize 
the  need  for  specific  surveillance  by  notices,  such  as  N  8000.198, 
Increased  Suirvelllance  for  Operator  Under  New  Part  135  (copy  enclosed). 

Inspector  personnel  assigned  to  commuters  have  borne  a  time-consuming 
workload  In  the  recertification  of  those  operators  under  the  new 
Part  135.  With  this  workload  behind  ua  and  hiring  of  new  inspectors  for 
commuter  assignments  now  In  progress,  coupled  with  the  commuter-oriented 
Inspector  programs,  sufficient  Inspector  manpower  should  be  provided  to 
accommodate  scheduling  off-hour  surveillance  of  commuter  maintenance 
activities.  We  will  keep  the  Board  advised  of  the  results  of  our  efforts 
In  this  regard. 

A-80-68.  Require  that  only  actual  passenger  weights  be  used  in  weight 
and  balance  computations  for  reclproca clve  engine  aircraft  used  in 
Part  135  flights  which  are  certificated  for  nine  or  less  passengers. 

Comment.  This  was  accomplished  on  an  interim  basis  by  internal  notices 
culminating  April  1,  1980.  Final  Implementation  of  this  recommendation 
Is  by  Advisory  Circular,  AC  120-27A,  Weight  and  Balance  Control,  issued 
May  14,  1980,  and  by  internal  Instructions  to  FAA  airworthiness  inspec¬ 
tors,  which  are  under  development.  The  thrust  of  PAA's  efforts  In  this 
area  la  to  cause  the  certificate  holders  to  develop  suitable  weight  and 
balance  control  systems  that  can  be  easily  managed  by  pilots  or  other 
personnel  responsible  for  loading.  In  accordance  with  methods  and  pro¬ 
cedures  provided  by  the  respective  certificate  holder.  The  FAA  considers 
action  on  Safety  Recommendation  A-80-68  completed. 

A-80-69.  Amend  14  CFR  135.243  to  require  a  minimum  number  of  multiengine 
flight  hours  for  a  pllot-ln-command  of  a  multlenglne  commuter  airline 
flight. 

Comment.  In  February  1980,  new  Section  135.244,  commuter  pllot-ln- 
command  operating  experience  requirements,  was  Issued,  which  contained 
standards  for  pilots  prior  to  designation  as  pllot-ln-command  on  commuter 
passenger-carrying  operations.  These  requirements  established  Increased 
operating  experience  levels  by  make  and  model  for  both  single  and 
multlenglne  aircraft.  This  experience,  which  varies  depending  on  whether 
the  aircraft  Is  piston  or  turbine  powered,  must  be  acquired  under  the 
supervision  of  a  check  airman  employed  by  the  certificate  holder  in 
passenger-carrying  operations.  The  Intent  of  this  rule  Is  to  upgrade 
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pilot  experience  to  adhere  to  a  higher  level  of  aafety.  A  copy  of  thin 
new  section  la  enclosed  for  your  review.  Also.  It  should  be  stressed 
that  this  new  section  specifies  requirements  In  addition  to  those  in 
Section  133.243,  which  require  all  pilots  serving  in  commuter  operations 
to  hold  an  airline  transport  pilot  certificate.  This  requirement  in 
itself,  in  our  Judgment,  contributes  appreciably  to  pllot-ln-command 
experience,  especially  when  complemented  by  the  provisions  of  new 
Section  135.244.  Finally,  we  believe  the  Increased  training  program 
requirements  contained  In  Subpart  B  of  Part  135  are  also  a  positive 
factor.  In  this  regard,  the  operating  experience  under  Sections  135.244 
must  be  acquired  only  after  satisfactory  completion  of  the  appropriate 
ground  and  flight  training  for  the  aircraft  and  crewmember  position. 
Approval  provisions  for  the  operating  experience  must  be  scheduled  in 
the  operator's  training  program.  We  consider  action  on  Safety 


Recommendation  A-80-69  completed. 


A-80-70.  Amend  14  CFR  Subpart  B  to  require  that  dispatch  and  flight 
operations  duties  are  supervised  by  personnel  trained  in  those 
functions. 


Comment.  Due  to  che  relative  size  and  scope  of  Part  135  commuter 
operations,  we  do  not,  at  this  time,  believe  there  Is  a  need  for  a. 
flight  dispatcher  as  Indicated  In  Part  121  operations.  Ve  will,  of 
course,  continue  to  monitor  this  situation  for  possible  changes  In 
future  operations.  With  regard  to  flight  operating  personnel 
qualifications  and  training,  we  believe  the  current  regulations  are 
adequate.  The  qualification  requirements  for  supervisory  personnel  are 
adequate  to  achieve  the  Intended  level  of  safety.  Section  135.37, 
Management  Personnel  Required,  requires  a  qualified  director  of 
operations,  chief  pilot,  and  director  of  maintenance.  Section  135.39 
specifies  the  qualifications  that  persons  occupying  these  positions  must 
possess.  Also,  Section  135.77,  Responsibility  for  Operational  Control, 
requires  each  certificate  holder  to  list  in  his  operating  manual  the 
name  and  title  of  each  person  authorized  to  exercise  operational  control. 
Accordingly,  tTtc  PAA  intends  to  take  no  further  steps  in  this  area  at 
this  time,  and  ve  consider  action  on  Safety  Recommendation  A-80-70 
completed. 

A-80-71.  Amend  CFR  135. 185  to  require  that  aircraft  empty  weight,  and 
that  center  of  gravity  be  determined  more  frequently. 


Comment.  The  FAA  agrees  with  the  intent  of  this  proposal  as  it  regards 
the  importance  of  aircraft  empty  weight,  operating  weight,  and  corres¬ 
ponding  centers  of  gravity  (c.g.).  However,  we  believe  a  well  developed 
cumulative  weight  control  system  is  the  primary  means  of  controlling 
operating  weight  and  c.g.  This  system  continuously  updates  operating 
weights  and  c.g.'s  (or  other  aircraft  weight  references)  to  account  for 
changes  to  the  aircraft,  its  equipment,  or  standard  passenger  provisions 
such  as  stewardess  supplies.  Periodic  reweighing  of  aircraft  under 
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approved  programs  serves  to  confirm  the  cumulative  weight  control  system. 
Section  185  provides  for  the  use  of  approved  weight  and  balance  control 
systems  for  multlenglne  aircraft  which  Includes  cumulative  weight 
control.  These  programs  Include  periodic  rewelghlng  requlrenents  for 
aircraft  controlled  on  a  fleet  basis,  as  well  as  aircraft  handled 
Individually.  In  the  case  of  aircraft  fleets,  aircraft  within  each 
fleet  are  weighed  on  a  sampling  basis  to  confirm  the  fleet  weight  and 
c.g.  Therefore,  rewelghlng  periodically  la  Imposed  on  the  fleet  rather 
than  on  individual  aircraft. 

Advisory  Circular  120-27A,  Weight  and  Balance  Control,  was  Issued 
May  18.  This  circular  consolidates  previous  advisory  circulars  for  air 
taxis  and  large  air  carriers,  and  includes  cumulative  weight  control 
procedures  as  well  as  aircraft  rewelgh  periods.  The  superseded  advisory 
circular  for  air  taxla  did  not  Include  a  periodic  rewelgh  period.  We  do 
not  believe  further  steps  In  this  area  are  appropriate  at  this  time  and, 
accordingly,  the  PAA  considers  action  on  Safety  Recommendation  A-80-71 
completed.  v 

A~80-72.  Evaluate  and  revise  as  appropriate  the  criteria  for  the 
authorization  of  single-pilot  IFR  operations  for  commute*'  airlines. 

Comment.  The  FAa  concurs  with  Safety  Recommendation  A-80-72. 

Section  135.105  was  amended,  effective  March  I,  1980,  to  require  that, 
prior  to  authorizing  single  pilot  IFR  operations,  the  pllot-ln-comaand 
must  have  previously  logged  100  pllot-ln-command  hours  in  the  make  and 
model  aircraft  to  be  flown.  This  increased  pilot  experience  require¬ 
ment  would  ensure  that  the  pilot  has  aircraft  familiarity  and 
proficiency  sufficient  to  adequately  cope  with  IFR  operational  problems 
and  to  handle  Inflight  emergencies.  We  consider  action  on  Safety 
Recommendation  A-80-72  completed. 

A-80-73.  Expand  the  ADAP  program  to  support  the  development  of 
commuter-served  airports.  .•  '/ 

•  .  -i.  ■;  .  '  “-v 

Comment.  In  1976,  Amendments  to  the  Airport  and  Alrw^.y  levelopment  Act 
of  1970  defined  commuter  airports  for  the  first  time  and  provided 
specific  funding  for  their  develojwient.  In  the  administration  of  the 
Airport  Development  Aid  Program  (ADAP),  the  FAA,  through  use  of  an 
authorized  discretionary  fund,  has  consistently  granted  more  for 
commuter  airport  development  annually  than  the  $15  million  Identified 
In  the  Act  for  use  at  commuter  locations  (FT  1976,  $19. 9M;  FY  1977, 

$23. 9M;  FY  1978,  $19-9M;  FY  197'9,  $30. 7M;  and  FY  1980,  $21. 6M). 

The  Administration's  legislative  proposal  to  continue  an  airport  grant 
program  beyond  the  September  30,  1980,  expiration  of  the  ADAP  was 
developed  to  provide  a  single  fund  for  development  of  all  commercial 
service  (including  commuter)  airports.  This  will  allow  greater  emphasis 
to  be  placed  on  improvement  of  commuter  airports  In  the  po8t-1980 


prograa.  The  latest  House  and  Senate  legislative  proposals  require 
administration  of  the  facilities  and  equipment  and  airport  development 
programs  In  a  manner  to  maximize  the  use  of  safety  facilities  with 
highest  priority  for  commercial  service  airports.  This  includes,  but  Is 
not  limited  to.  Installation,  operation,  and  maintenance  of  precision 
approach  systems  for  each  primary  runway;  grooving  or  friction  treatment 
of  all  primary  and  secondary  runways;  nonprecision  approaches  for 
secondary  runwaya;  and  electronic  or  visual  vertical  guidance  on  all 
runways. 

We  believe  the  FAA’s  ADAP  program  has  been  administered  to  support  the 
development  of  commuter-served  airports,  and  that  future  programs 
though  subject  to  legislative  approval,  have  also  been  designed  to 
support  commuter  airports,  and,  accordingly,  no  further  action  Is 
presently  Intended.  The  FAA,  therefore,  considers  action  on  Safety 
Recommendation  A-80-73  completed.  -v 

A-P0-7A.  Revise  the  qualifying  criteria  to  Insure  that  a  larger 
percentage  of  commuter-served  airports  are  equipped  with  instrument 
landing  systems.  '  , 

Comment.  An  extensive  evaluation  of  the  instrument  landing  system 
(ILS)  qualifying  criteria  was  Initiated.  This  evaluation  Includes  a 
reassessment  of  the  benefits  derived  from  an  ILS  by  all  categories  of 
aviation,  Including  trunk  carriers,  commuter  carriers,  sir  taxi 
carriers,  general  aviation,  and  military.  Completion  of  this  evaluation 
Is  anticipated  In  the  near  future.  He  will  advise  the  Board  of  the 
results  of  this  evaluation  as  soon  as  they  are  available. 

A-80-75.  Insure,  to  the  extent  possible,  that  airports  which  are  served 
by  commuter  airlines  are  equipped  with  an  Instrument  approach  facility. 

Cummeat.  In  February  1980  the  FAA  Initiated  an  Indepth  nnalysls  of  rll 
airports  served  by  commuter  airlines  In  the  continental  D.S.  and  Hawaii 
which  found  that  64  percent  have  a  commissioned  or  programmed  instrument 
landing  system  (ILS).  Commuter  needs  at  the  remaining  commuter-served 
airports  are  being  Investigated.  Recommendations  regarding  the 
Installation  of  ILSs  at  specific  airports  are  anticipated  In  the  near 
future  and  will  be  made  available  to  the  Board  when  available. 

In  sxnusary,  the  FAA  considers  action  completed  on  Safety  Recommenda¬ 
tions  A-80-64,  -65,  -66,  and  -68  through  -73.  We  Intend  to  provide 
further  response  to  the  Board  on  Recommendations  A-80-67,  -74,  and  -75. 
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Enclosures 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  August  8,  198" 


Forwarded  to: 

Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-80-64  through  -75 


On  January  31,  1980,  the  National  Transportation  Safety  Board  completed  a  4-dBy 
public  hearing  on  commuter  airline  safety.  The  hearing  followed  an  extensive  4-month 
special  investigation  of  the  commuter  industry  and  the  elements  which  affect 
commuter  airline  safety.  The  special  investigation  included  an  on-site  survey  of  45 
commuter  airlines  throughout  the  United  States,  a  study  of  the  role  and  effectiveness 
of  the  Federal  Aviation  Administration  and  the  Civil  Aeronautics  Board,  the  influence 
of  the  airport  environment,  financial  posture  and  management  structure  on  individual 
airlines  and  on  commuter  airline  safety,  and  an  evaluation  of  the  operational, 
maintenance,  and  training  programs  of  the  commuter  airline  industry.  The  Safety 
Boflrd  used  its  1972  "Air  Taxi  Safety  Study"  and  its  commuter  aircraft  accident 
investigation  experience  as  a  basis  to  determine  the  safety  issues  which  were  involved 
and  to  evaluate  the  progress  the  commuter  airline  industry  and  the  FA  A  are  making 
toward  correcting  the  deficiencies. 

The  Safety  Board's  study  of  the  FAA's  role  in  the  surveillance  of  the  commuter 
airline  industry  indicates  there  is  a  need  for  special  training  of  PAA  inspectors,  to 
conduct  surveillance  of  commuter  airliner.  In  addition,  the  staffing  levels  at  FAA 
offices  responsible  for  commuter  airline  surveillance  and  the  workload  requirements  of 
the  individual  inspectors  generally  do  not  provide  for  the  accomplishment  of  effective 
commuter  airline  surveillance  unless  other  safety-related,  general  aviation  activities 
are  curtailed.  The  findings  concerning  FAA  workloads  were  the  subject  of  several 
Board  recommendations  in  previous  years  and  were  an  important  finding  in  the  recent 
special  investigation  and  hearing.  The  Board  also  received  much  testimony  that  the 
FAA  should  standardize  surveillance  procedures  so  that  each  region,  district  office,  and 
inspector  has  the  same  interpretation  of  FAA  regulations  and  procedures.  In  addition, 
the  Board  concluded  that  procedures  should  be  revised  to  provide  surveillance  of 
maintenance  activities  during  the  work  shifts  when  maintenance  is  performed.  For 
example,  there  were  indications  that  very  little  maintenance  surveillance  was 
conducted  during  the  night  shifts  when  the  bulk  of  maintenance  activities  were 
^rformed. 
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The  Safety  Board  believes  that  the  revision  of  14  CFR  135  has  upgraded  safety 
standards  for  commuter  airlines.  However,  the  Board  believes  that  Part  135  should  be 
amended  to  strengthen  the  requirements  for  the  training  of  pilots,  especially  for  training 
in  emergency  procedures,  weight  and  balance,  and  center  of  gravity.  These  safety 
deficiencies,  coupled  with  a  lack  of  knowledge  by  some  flight  operations  personnel  on 
di^atch  procedures,  have  contributed  to  several  accidents  in  recent  years.  Finally,  the 
Board  brieves  that  14  CFR  135  should  be  amended  to  increase  the  frequency  of 
determining  the  aircraft  empty  weight  and  center  of  gravity  for  aircraft  used  in 
commuter  operations. 

In  addition  to  the  upgrading  of  pilot  training  programs,  the  Safety  Board  believes 
that  14  CFR  135  should  be  revised  to  establish  a  minimum  number  of  multiengine  flight 
hours  for  a  pilot-in-command  of  a  multiengine  aircraft  used  in  commuter  operations.  The 
Universal  Airways  accident  at  Gulfport,  Mississippi,  on  March  1,  1979,  and  the  Comair 
accident  at  Cincinnati,  Ohio,  on  October  8,  1979,  reinforced  the  Board’s  belief  that  a 
pilot's  inexperience  in  reciprocating  multiengine  aircraft  can  affect  performance  in 
emergency  situations. 

The  Board's  survey  of  commuter-served  airports  revealed  that  those  airports  served 
by  certificated  route  air  carriers  are  better  equipped  with  approach  and  landing  aids.  For 
example,  67  percent  of  the  airports  served  exclusively  by  commuter  airlines  do  not  have  a 
precision  instrument  approach  facility,  while  16  percent  of  these  airports  have  no 
instrument  approach  facility.  The  Board  believes  that  the  safety  of  the  public  which 
travels  on  commuter  airlines  requires  equivalent  levels  of  service,  and  that  there  should 
not  be  an  appreciable  difference  in  airport  facilities.  The  qualification  criteria  for 
instrument  .approach  facilities,  approach  lights,  visual  approach  slope  indicators,  and  other 
facilities  shoiid  be  revised  to  allow  commuter-served  airports  to  achieve  a  level  of  safety 
equivalent  to  those  airports  served  by  certificated  route  air  carrieis.  The  Board  believes 
that  the  funding  for  many  of  the  commuter  airport  improvements  could  come  from  the 
Aviation  Trust  Fund  if  the  ADAP  criteria  were  amended  to  provide  a  larger  share  of  the 
revenues  to  commuter-served  airports. 

As  a  result  of  its  study,  the  National  Transportation  Safety  Board  reiterates  the 
following  recommendations  to  the  Federal  Aviation  Administration: 

Require  that  pilots  involved  in  14  CFR  135  operations  be  thoroughly  trained  on 
the  performance  capabilities  and  handling  qualities  of  aircraft  when  loaded  to 
their  maximum  certificated  gross  weight  or  to  the  limits  of  their  c.g. 
envelope,  or  both.  (Class  n.  Priority  Action)  (A-79-80). 

Expedite  rulemaking  which  would  make  the  flight  time  and  duty  time 
limitations,  and  rest  requirements  for  commuter  air  carriers  the  same  as  those 
specified  for  domestic  air  crewmembers  under  14  CFR  121.  (Class  D,  Priority 
Action)  (A-79-81) 

Develop,  in  cooperation  with  industry,  flight  recorder  standards  (FDR/CVR) 
for  complex  aircraft  which  are  predicated  upon  intended  aircraft  usage. 
(Class  n,  Priority  Action)  (A-78-27) 
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Draft  specifications  and  fund  research  and  development  for  a  low  cost  FDR, 
CVR,  and  composite  recorder  which  can  be  used  on  complex  general  aviation 
aircraft.  Establish  guidelines  for  these  recorders,  such  as  maximum  cost, 
compatible  with  the  cost  of  the  airplane  on  which  they  will  be  installed  and 
with  the  use  for  which  the  airplane  is  intended.  (Class  n,  Prioritv  Action) 
(A-78-28) 

In  the  interim,  amend  14  CFR  to  require  that  no  operation  (except  for 
maintenance  ferry  flights)  may  be  conducted  with  turbine-powered  aircraft 
certificated  to  carry  six  passeng^s  or  more,  which  require  two  pilots  by  their 
certificate,  without  an  operable  CVR  capable  of  retaining  at  least  10  minutes 
of  intracockpit  conversation  when  power  is  interrupted.  Such  requirements 
can  be  met  with  available  equipment  to  facilitate  rapid  implementation  of  this 
requirement.  (Class  D,  Priority  Action)  (A-78-29) 

In  addition,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Establish  a  separate  classification  of  commuter  airline  inspectors  to  conduct 
commuter  airline  surveillance.  (Class  in,  Longer  Term  Action)  (A-80-64). 

Provide  specialized  training  for  inspectors  assigned  to  commuter  airlines  to 
insure  that  inspectors  are  qualified  in  the  equipment  operated  and  are 
knowledgeable  regarding  commuter  airline  operations.  (Class  D,  Priority 
Action)  (A-80-65). 

Allocate  GADO  resources  to  insure  that  all  commuter  surveillance  and  general 
aviation  requirements  can  be  accomplished.  (Class  lU,  Longer  Term  Action) 
(A-80-66). 

Establish  a  procedure  for  distributing  surveillance  of  commuter  airline 
maintenance  evenly  during  all  periods  when  maintenance  is  performed.  (Class 
D,  Priority  Action)  (A-80-67). 

Require  that  only  actual  passenger  weights  be  used  in  weight  and  balance 
computations  for  reciprocative  engine  aircraft  used  in  Part  135  flights  which 
are  certificated  for  nine  or  less  passengers.  (Class  D,  Priority  Action) 
(A-80-68). 

Amend  14  CFR  135.243  to  require  a  minimum  number  of  multiengine  flight 
hours  for  a  pilot-in-command  of  a  multiengine  commuter  airline  flight.  (Class 
n.  Priority  Action)  (A-80-69). 

Amend  14  CFR  135  Subpart  B  to  require  that  dispatch  and  flight  operations 
duties  are  supervised  by  personnel  trained  in  those  functions.  (Class  B, 
Priority  Action)  (A-80-70). 

Amend  14  CFR  I^S.ISS  to  require  that  aircraft  empty  weight  and  center  of 
gravity  be  determined  more  frequently.  (Class  ID,  Longer  Term  Action) 
(A-80-71). 
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Evaluate  and  revise  as  appropriate  the  criteria  for  the  authorization  of 
single-pilot  IFR  operations  for  commuter  airlines.  (Class  ID,  Longer  Term 
Action)  (A-80-72). 

Expand  the  ADAP  program  to  support  the  development  of  commuter-served 
airports.  (Class  H,  Priority  Action)  (A-80-73). 

Revise  the  qualifying  criteria  to  insure  that  a  larger  percentage  of  commuter- 
served  airports  are  equipped  with  instrument  landing  systems.  (Class  n, 
Priority  Action)  (A-80-74). 

Insure,  to  the  extent  possible,  that  airports  which  are  served  by  commuter 
airlines  are  equipped  with  an  instrument  approach  facility.  (Class  n,  Priority 
Action)  (A-80-75). 

KING,  Chairman,  and  McADAMS,  GOLDMAN,  and  BURSLEY,  Members,  concurred 
in  these  recommendations.  DRIVER,  Vice  Chairman,  did  not  participate. 

By:  Jam^gB.  King 
Chairman 


«>/ 


Office  of  the  Chairman 


National  Transportation  Safaty  Board 

Washington,  D.C.  20594 
September  lA,  1981 


Honorable  J.  Lynn  Htlnir 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Thank  you  for  your  letter  dated  August  12,  1981,  providing  the  National 
Transportation  Safety  Board  with  an  updated  status  report  on  f-afety  Kecomr-.er.da- 
tions  A-77-16  and  A-77-17  issued  April  20,  1977. 

Kith  regard  to  A-77-16  we  are  informed  that  the  Federal  Aviation  Adr.ii.i?- 
tration  (FAA)  is  considering  an  amendment  to  fart  139  which  would  require  t;,<. 
construction  of  extended  safety  areas  concurrently  with  the  construction  o:  r.e v 
airports,  new  runways,  and  major  runway  extensions  at  existing  airports. 

Pending  its  resolution,  this  recommendation  will  be  maintained  in  an  "Cr'en — 
Acceptable  Alternate  Action"  status. 

We  note  from  your  letter  and  previous  responses  to  A-77-17  that  the  ?A_A  '.as 
an  extensive  program  underway  to  retrofit  approach  light  structures  with  fr.ii.- 
Qiblfc  materials  as  rapidly  as  resources  and  priority  demands  permit.  Tiiis 
recommendation  is  now  classified  in  a  "Closed--Accoptable  Action"  status. 


Sincerely  yours. 


■>  .  • 


US  Deponnit’  ■ 

0<  Ir  j'  SpOMolrj- 

Federal  Aviation 
Administration 


August  12,  1981 


Thie  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  SoarJ 

800  Independence  Avenue,  3.‘. 

Washington,  D.  C,  20594 

Dear  Mr.  Chairman: 

H'lis  is  in  furtiier  response  to  NTSb  Safety  {fecommendations  A-77-i6  and  A-77-I7 
issued  April  20,  1977,  and  supplements  our  letter  of  April  17,  1981.  This 
also  responds  to  your  letter  of  May  18,  1981,  in  which  you  requested  a 
progress  rh^jort, 

A-77~16.  Amend  14  CFH  139.45  to  require,  after  a  treasonable  date,  tliat. 
extenaed  runway  safety  area  criteria  be  applied  retroactively  to  all  certif¬ 
icated  airports.  At  those  airports  which  cannot  meet  the  full  criteria,  tiie 
extended  runway  safety  area  should  be  as  close  to  the  full  1,000-foot  lengtli 
as  possible. 

FAA  Ccmment.  In  our  initial  response  to  Safety  Hecoimiendation  A-77-16,  we  dia 
not  concur  in  tlie  requiranent  to  anend  14  CFR  139.45.  The  proposed  amendment 
would  have  required  all  certificated  airports  to  have  extended  runway  safety 
areas.  Ihe  Federal  Aviation  Administration  (FAA)  finds  such  a  requirement  to 
be  unacceptable  due  to  the  unreasonable  burden  placed  on  airport  operators. 

Ihe  FAA  advised  the  Board  that,  as  an  cilternative,  vre  are  considering 
proposing  an  amendment  to  Part  139  which  would  require  construction  of 
extended  safety  areas  ooncurrently  with  construction  of  new  airports,  new 
runways,  and  major  runway  extensions  at  existing  airports.  The  proposal, 
along  with  other  agency  rulemaking  projects,  is  being  reviewed  under  Executive 
Order  12291  to  determine,  among  otlier  things,  whether  the  potential  benefits 
to  society  will  outweigh  the  potential  costs.  Ihe  economic  analysis  must,  of 
necessity,  be  a  thorough  one,  and  we  cannot  say  at  this  time  whether  tlie 
proposal  regarding  extended  runway  safety  areas  will  meet  this  test.  In  any 
event,  because  of  the  extensive  economic  study  involved,  we  anticipate  that 
the  proposed  cociprehensive  revision  of  Part  139  may  not  be  published  until 
late  1982.  As  you  have  noted,  a  change  to  Advisory  Circular  (AC)  150/5335-4, 
placing  more  eirphasis  on  extended  safety  areas,  was  issued  on  June  11,  1980. 

A-77-17.  Eicpedite  the  retrofit  of  ALS  structures  with  frangible  materials  and 
fittings  by  allocating  additional  fundings  or  by  increasing  the  priority  of 
the  existing  program  so  that  it  can  be  oaj^jleted  within  3  to  5  years. 
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FAA  CoTiDent.  The  FAA  concurred  in  this  recamiendation  and  in  our  initial 
response  we  informed  the  Board  of  ongoing  efforts  in  this  area.  FAA's  Airway 
Facilities  Sem/ice  (AAF)  has  an  extensive  prograu  underway  to  retrofit  ALS 
structures  with  frangible  materials.  Because  of  monetary  constraints,  we 
expressed  doubt  that  the  frangible  structures  progran  could  be  completed 
within  a  5-year  time  frane.  We  are,  however,  implementing  this  progra:  as 
rapidly  as  resources  allocated  by  the  Congress,  and  otJ,er  danands  placed  on 
this  agency,  will  allow. 

As  part  of  the  conprehens ive  review  of  Part  139,  as  referenced  in  our  reply  to 
Recommendation  A-77-16,  we  will  clarify  the  requirement  that  all  objects 
located  in  any  safety  area  be  on  frangible  mounted  sup^jorting  structures.  Hie 
Board  will  be  informed  of  significant  progress  in  tJiese  areas  as  our  eflorta. 
continue. 


Sincerely, 

J.  Lynn  Helms 
Administrator 


I  ’  I 


Of^  ce  of  the  Chairman 


National  Transportation  Safety  Board 

Washington,  D  C  20594 


May  18,  1981 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

This  is  to  acknowledge  the  Federal  Aviation  Administration's  (FAA)  letter 
of  April  17,  1981,  responding  further  to  National  Transportation  Safety  Board 
Safety  Recommendation  A-77-16  issued  April  20,  1977.  This  is  one  of  two  recom¬ 
mendations  that  stemmed  from  our  investigation  of  a  Texas  International  Airlines 
DC-9  accident  at  the  Stapleton  International  Aijport,  Denver,  Colorado,  on 
November  16,  1976.  The  aircraft  overran  the  runway  during  a  rejected  takeoff. 
Companion  recommendation  A-77-17  is  presently  in  an  ■'Open--Acceptable  Action" 
status . 

In  Safety  Recommendation  A-77-16  we  recommended  that  the  FAA: 

Amend  14  CFR  139.45  to  require,  after  a  reasonable  date, 
that  extended  runway  safety  area  criteria  be  applied 
retroactively  to  all  certificated  airports.  At  those 
airports  which  cannot  meet  the  full  criteria,  the 
extended  runway  safety  aurea  should  be  as  close  to  the 
full  1,000- foot  length  as  possible. 

We  have  examined  the  changes  to  Advisory  Circular  150/5335-4  which  were  effec¬ 
tive  June  11,  1980,  and  note  on  page  18,  paragraph  17,  the  increased  emphasis 
on  extended  safety  areas.  We  also  note  that  the  FAA  is  considering  an  amend¬ 
ment  to  Federal  Aviation  Regulation  Part  139  which  will  require  extended  safety 
areas  for  all  runways  used  by  air  carriers  with  any  proposed  major  airport 
construction.  Pending  such  resolution.  Safety  Recommendation  A-77-16  is 
maintained  in  an  "Open — Acceptable  Alternate  Action"  status. 

In  Safety  Recommendation  A-77-17  we  requested  the  FAA  to: 

Expedite  the  retrofit  of  ALS  structures  with  frangible 
materials  and  fittings  by  allocating  additional  fundings 
or  by  increasing  the  priority  of  the  existing  program  so 
that  it  can  be  completed  within  3  to  5  years. 


Honorable  J.  Lynn  Helms 


2 


I 

We  are  aware  of  the  FAA's  efforts  to  ensure  that  all  objects  in  the  runway 
safety  aureas  £ure  constructed  with  frangible  structures.  However,  in  order  to 
evaluate  the  status  of  this  recammendation  and  bring  the  public  docket  up  to 
date,  we  would  appreciate  a  progress  report. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  \DMINISTRAT10N 


I 

April  17,  1981 


WASHINOTON,  D  C  20M1 


omcc  or 
TMI  AOMINICTIUTOtl 


Ohe  Honorable  Jaiaes  B.  King 
Qiaimtan,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chainoant 

Ihis  is  in  further  rr^  ponse  to  Safety  Beocnmendaticn  A-77-16  issued 
April  20,  1977,  and  supplements  our  letter  of  October  22,  1979.  Ihis 
also  responds  to  your  ietter  of  July  28,  1980,  in  which  you  requested 
£m  updated  status  report. 

A-77-16.  Amend  14  CFR  139.45  to  require,  after  a  reasonable  date,  that 
extended  runway  safety  area  criteria  be  applied  retroactively  to  all 
certificated  airports.  At  those  airports  which  cannot  meet  the  full 
criteria,  the  extended  runway  safety  area  should  be  as  close  to  the  full 
l,000~foot  length  as  possible. 

FAA  Cannient.  Tl>e  reeisons  for  nonconcurrenoe  in  this  reoannendation  were 
stated  in  our  letter  of  July  11,  1977.  Our  position  of  nonconcurrenoe 
with  the  requirenen  to  apply  safety  and  extended  runway  safety  area 
criteria  to  all  certificated  airports  remains  unchanged.  He  are 
considering  an  amendment  to  FAK  Part  139,  however,  which  will  require 
extended  safety  areas  for  all  runways  us^  by  air  carriers  with  any 
propo.-^  najor  airport  oonstruction.  Ihe  amendment  h£is  not,  as  yet,  been 
published  as  a  Notice  of  Pcopcxed  Rulemaking  (NPRM),  and  there  is  no 
assurance,  therefore,  that  we  will  proceed  with  a  fined  rule. 

As  stated  in  our  letter  of  October  22,  1979,  changes  to  Advisory  Circvdar 
(AC)  150/5335-4,  Airport  Design  Standeurds  -  Airports  Served  by  Air 
Carriers  -  Runway  Geometries,  dated  July  21,  1975,  have  been  distributed 
(copy  enclosed).  Pleatse  note  that  this  oonsolidated  reprint  incorporates 
Qianges  1  and  2,  which  were  effective  June  11,  1980.  Hiis  AC,  edthough 
advisory,  places  more  enphasis  on  extended  safety  areas.  Ihu:  subject  is 
:iddressed  on  page  18,  paragraph  17,  and  recent  changes  are  reflected  in 
subparagraphs  a.  and  b. 
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Assjtalng  that  vie  publish  an  NFR<  and  the  oonnents  and  our  analysis  ate 
such  that  we  proceed  with  final  tulenta)din9,  we  estimate  oonpletion  during 
calendar  year  1981.  Vte  will  inform  the  Board  when  rulemaking  is 
conpleted,  or  o|  the  reasons  why  rulemaking  has  been  deemed  unnecessary. 

Sincerely# 


Charles  E.  Heithoner 
Acting  Administrator 


Enclosure 


Oflioa  01 
Chairman 


National  Transportation 
Safety  Board 

Washington, DC  20594 
July  28,  1980 


Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

Reference  Is  made  to  your  letter  dated  October  22,  1979,  concerning 
the  status  of  National  Transportation  Safety  Board  Safety  Recommendation 
A-77-16  Issued  April  20,  1977.  This  is  one  of  tvo  recommendations  that 
emanated  from  our  investigation  of  a  Texas  International  Airlines  DC-9 
accident  at  the  Stapleton  International  Airport,  Denver,  Colorado,  on 
November  16,  1976.  The  aircraft  overran  the  runway  during  a  rejected 
takeoff.  Our  recommendation  dealt  with  extended  runway  safety  area 
criteria. 

Your  letter  indicated  that  a  Notice  of  Proposed  Rule  Making  to 
amend  FAR  Part  139  was  scheduled  for  publication  In  the  Federal  Register 
in  late  1979.  In  order  to  evaluate  the  progress  of  this  recommendation 
and  update  the  public  docket,  the  Safety  Board  would  appreciate  an 
updated  status  report. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINOTON,  D.C.  20M1 


October  22,  1979 


HoBoreblf  Jeace  B.  King  o^wc  or 

rttml'rmmn  THE  AOMINICTIMTOW 

Ratlonel  Transportation  Safety  Board 
800  Independence  Avenue,  S.V. 

Kaahincton,  D.  C.  20591 

Dear  Mr.  Chalxoan: 

This  is  In  response  to  your  letter  of  July  27  regarding  the  status  of 
National  Transportation  Safety  Board  Recoaoendatlon  A-77-16: 

"Aaend  14  CFR  139.45  to  require,  after  a  reaaonable  date, 
that  extended  ruairay  safety  area  criteria  be  applied 
retroactively  to  all  certificated  airports.  At  those 
airports  vfalch  cannot  neet  the  full  criteria,  the  extended 
runway  aafety  area  should  be  as  close  to  the  full  1,000-foot 
length  as  possible.” 

Our  position  of  nonconcurrcnce  with  the  recoanendatlon  to  require 
retroactive  application  of  safety  and  extended  runway  safety  area  criteria 
to  all.certlfieated  airports,  as  stated  In  our  letter  of  July  11,  1977, 
reaalns  unchanged.  The  proposed  enandaent  to  FAR  Part  139  to  require 
extended  safety  areas  at  new  airports,  new  runways,  and  najor  runway 
extensions  at  existing  airports  has  not,  as  yet,  been  published  as  a 
Notice  of  Proposed  Rule  Making  (NPIM).  The  NPRM  is  scheduled 
to  be  conpleted  and  ready  for  p^Ucatlon  in  the  Federal  Register  In 
late  1979. 

A  change  to  Advisory  Circular  150/5335-4  has  been  prepared  and  was 
distributed  on  March  5.  This  AC,  although  advisory,  now  places  more 
•Bphasls  on  extended  safety  areas. 


i-S 
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*?/  -  _ 
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OMice  of  the 
Chairrnan  ^ 


National  Transportation 
Safety  Board 

Washington.  D  C  20b9  ' 

July  27,  1979 


Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr .  Bond : 

Reference  is  made  to  National  Transportation  Safety  Board  recommen¬ 
dation  A-77-16  issued  April  20,  1977.  This  is  one  of  two  recommendations 
that  stemmed  from  our  investigation  of  the  Trans  International  Airlines 
DC-9  accident  at  the  Stapleton  International  Airport,  Denver,  Colorado, 
on  November  16,  1976.  The  aircraft  had  overrun  the  runway  during  a 
rejected  takeoff. 

We  recommended  that  the  Federal  Aviation  Administration  (FAA) ; 

Amend  14  CFR  139.45  to  require,  after  a  reasonable 
date,  that  extended  runway  safety  area  criteria  be 
applied  retroactively  to  all  certificated  airports. 

At  those  airports  which  cannot  meet  the  full  criteria, 
the  extended  runway  safety  area  should  be  as  close  to 
the  full  1,000-foot  length  as  possible. 

The  FAA's  response  of  July  11,  1977,  indicated  that  an  amendment  to 
Part  139  would  be  proposed  to  require  extended  safety  areas  in  order  to 
meet  the  criteria  of  Advisory  Circular  150/5335-4  where  practicable. 

Our  staff  advises  us  that  action  has  been  delayed  because  of  other  FAA 
priorities.  We  would  appreciate  your  advice  as  to  the  status  of  this 
recommendation. 


>  r 


DEPARTMENT  OF  TRANSPORTATION 

FEDERA.L  AVIATION  ADMINISTRATION 


December  20,  1977 
t 

Honorable  Kay  Bailey 
Acting  Chairman,  National 
Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Miss  Bailey: 

This  is  in  response  to  your  letter  of  November  4  expressing  the  Board's 
concern  that  the  funding  level  for  the  retrofit  of  approach  light  system 
structures  with  frangible  materials  and  fittings  is  inadequate  and  will 
cause  a  delay  beyond  the  3  to  5  year  completion  date  included  in  safety 
recommendation  A -77-17. 

Our  original  estimate  for  the  completion  of  the  backfit  program  was 
$40  million  as  indicated  in  your  letter.  As  indicated  earlier,  we  are 
currently  installing  a  prototype  installation  in  Detroit,  Michigan,  using 
the  new  low-impact  resistant  structures.  Considerable  design  effort 
has  resulted  in  a  structure  that  will  cause  minimal  obstruction  to 
aircraft  while  still  maintaining  the  lights  under  strong  wind,  snow,  and 
ice  conditions.  Additionally,  we  have  found  that  to  provide  a  clear 
approach  area,  we  need  to  relocate  the  present  regulator  substations 
from  the  clear  zone,  prqvide  maintainable  structures,  and  minimize 
interference  to  electronic  aids.  These  various  factors,  accompanied 
by  a  more  detailed  assessment  of  the  individual  site  locations  and 
anticipated  future  year  costs,  indicate  that  the  total  cost  will  be  $77 
million  in  contrast  to  the  original  $40  million  estimate.  We  have 
currently  contracted  for  value  engineering  services  in  an  attempt  to 
reduce  the  unit  price  of  the  low-impact  resistant  structures.  We  would 
not  expect,  however,  to  be  able  to  reduce  cost  to  the  extent  of  program 
accomplishment  within  the  original  $40  million  estimate. 

As  you  are  aware,  the  greatest  portion  of  the  facilities  and  equipment 
budget  for  FAA  is  devoted  to  various  projects  for  the  enhancement  of 
safe  and  efficient  movement  of  aircraft.  We  expect  to  concentrate  our 
efforts  in  backfitting  at  airport  locations  with  the  highest  exposure  to 
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aircraft  movements.  With  the  current  estimated  cost,  we  feel  that  it 
will  be  difficult  to  accomplish  the  entire  task  within  the  desired  5-year 
time  frame.  With  our  efforts  to  reduce  the  unit  installation  cost  and 
provide  an  emphasis  for  this  program,  we  will  endeavor  to  complete 
the  major  portion  of  it  within  the  5-year  time  frame,  and  the 
remainder  in  as  short  a  time  frame  as  possible  thereafter. 

Sincerely, 


Tatyior 

Deputy  Administrator 


Office  of 
Chairman 


National  Transportation 
Safety  Board 

\Atashirtgton.DC.  20694 
November  4,  1977 


Honorable  Langhorne  H.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20391 

Dear  Mr .  Bond : 

We  have  received  your  response  to  our  safety  recommendation  A-77- 
17,  which  resulted  from  the  Texas  International  accident  at  Stapleton 
International  Airport,  Denver,  Colorado,  on  November  16,  1976. 

The  National  Transportation  Safety  Board  recognizes  that  funding 
for  the  retrofit  of  approach  light  system  structures  with  frangible 
materials  and  fittings  Is  contingent  on  the  allocation  of  resources  by 
Congress.  However,  we  are  aware  Chat  while  the  estimated  cost  of  this 
program  Is  about  $40  million,  to  date  $5.2  million  and  $3.9  million  have 
been  allocated  for  FY-77  and  78  respectively,  and  the  budget  request  for 
FY-79  Is  $6  million.  Based  upon  these  amounts,  and  barring  any  reduction 
In  Che  current  level  of  funding.  It  appears  chat  the  completion  date  for 
the  retrofit  program  necessarily  is  7  to  9  years  away. 

The  Intent  of  our  recommendation  was  to  expedite  Che  current  ALS 
retrofit  program,  in  order  to  complete  the  program  within  3  to  3  years. 

We  do  not  believe  Che  current  level  of  funding  will  accomplish  this 
objective.  lit  your  response  to  the  recommendation  you  stated  that  you 
are  . . .  "fully  cognizant  of  the  Importance  of  frangibillty  in  ALS  support 
structures  to  Improve  survivability  In  aircraft  accidents  in  the  vicinity 
of  runway  ends."  In  spite  of  the  Inqportance  assigned  to  this  program, 
we  believe  that  it  carries  a  low  priority  considering  the  projected 
completion  date.  We  urge  you  to  take  action  which  will  Increase  the 
priority  and  funding  allocation  of  this  program  to  meet  a  3  to  3  year 
completion  dace. 


Sincerely  yours. 


Kay  Bailey 
Acting  Chairman 


I 
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bEPARTMENT  OF  TRANSPORTATION 

FEDEKAL  ^AVIATION  ADMINISTRATION _ 

WASMINOTON,  D.C.  20M1 


July  11,  1977 


OfFICt  OF 
THE  AOM(NltT1UTO« 


Honorable  Webster  B.  Todd,  Jr. 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  Is  in  response  to  the  National  Transportation  Safety  Board  (NTSB) 
recommendations  resulting  from  the  Texas  International  accident  at 
Stapleton  International  Airport,  Denver,  Colorado.  The  following 
comments  and  actions  to  the  recommendations  are  provided: 

A-77-16;  Amend  14  CFR  139.45  to  require,  after  a  reasonable  date,  that 
extended  runway  safety  area  criteria  be  applied  retroactively  to  all 
certificated  airports.  At  those  airports  which  cannot  meet  the  full 
criteria,  the  extended  runway  safety  area  should  be  as  close  to  the  full 
1,000-foot  length  as  possible. 

NONCONCUR ;  Advisory  Circular  150/5335-4  provides  the  criteria  for 
runway  geometric  design  for  airports  served  by  certificated  route  air 
carriers.  The  design  guidance  contained  in  this  Advisory  Circular  is 
intended  for  new  airports  and  is  applicable  to  existing  airports  to  the 
extent  practical  and  feasible.  Extended  safety  areas  at  all  existing 
certificated  airports  would  be  impractical  and  infeasible  from  the 
standpoint  of  placing  an  unreasonable  economic  burden  on  the  airport 
operators. 

We  will  propose  an  amendment  to  Part  139  that  will  require  extended 
safety  areas  concurrently  with  construction  of  new  airports,  new  runways, 
and  major  runway  extensions  at  existing  airports.  The  establishment  of 
full  extended  safety  areas  (200-foot  runway  safety  area  and  800-foot 
extended  safety  area},  or  any  portion  thereof,  would  be  contingent  upon 
the  geography  of  the  airport  and  the  availability  of  airport  property. 

The  target  date  for  submitting  a  project  report  for  developing  a  Notice 
of  Proposed  Rulemaking  (NPRM)  to  announce  this  proposal  is  December 
1977, 

A-77-17 :  Expedite  the  retrofit  of  ALS  structures  with  frangible  materials 
and  fittings  by  allocating  additional  fundings  or  by  increasing  the 
priority  of  the  existing  program  so  that  it  can  be  completed  within 
three  to  five  years. 
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CONCUR;  The  FAA  is  fully  cognizant  of  the  importance  of  franglbllity  in 
ALS  support  structures  to  improve  survivability  in  aircraft  accidents  in 
the  vicinity  of  runway  ends.  Since  the  inclusion  of  Navaids  as  an 
eligible  it^m  of  airport  development  under  the  Airport  and  Airway  Develop 
ment  Act  of  1970,  our  criteria  has  stipulated  frangible  structures  for 
the  approach  lighting  system.  Construction  using  this  criteria  has  been 
accomplished  under  this  program  since  1973  at  numerous  locations.  We 
have  been  installing  low  Impact  resistance  structures  in  all  new  Medium 
Approach  Lighting  Systems  (MALS)  since  1975  in  the  agency's  Facilities 
and  Equipment  Program  and  plan  to  continue  the  program  in  the  future.  A 
prototype  design  has  been  completed  for  Approach  Lighting  System  with 
Flasher  (ALSF)  installations  and  is  presently  being  installed  at  Detroit, 
Michigan.  While  we  have  no  assurance  that  the  retrofit  program  can  be 
completed  within  the  three  to  five  year  timeframe  recommended,  we  are 
implementing  the  program  as  rapidly  as  resources  allocated  by  the  Congres 
and  other  demands  placed  on  the  agency  permit. 

An  amendment  to  Part  139  is  presently  being  developed  in  the  Office  of 
Chief  Counsel  that  will  clarify  the  requirement  that  all  objects  located 
in  any  safety  area  will  be  on  frangible  mounted  supporting  structures. 
Target  date  for  publishing  the  NPRM  for  this  amendment  is  February  1978. 

Sincerely, 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON  D.C. 


April  20,  1977 


Honorable  Quentin  S.  Taylor 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOHHENDATION(S) 
A-77-16  and  17 


On  November  16,  1976,  Texas  International  Airlines  Flight  987,  a  McDonnell 
Douglas  DC-9-14,  ran  off  the  end  of  runvay  8R  during  an  aborted  takeoff  at 
Stapleton  International  Airport,  Denver,  Colorado.  The  aircraft's  structure 
vas  damaged  when  the  left  landing  gear  collapsed.  Structural  damage  to  the 
left  wing  caused  fuel  to  leak  and  feed  the  fire  that  erupted  on  the  left  side 
of  the  fuselage. 

The  National  Transportation  Safety  Board's  investigation  of  the  crash 
revealed  that  most  of  the  damage  to  the  aircraft  was  caused  by  (1)  two  ditches 
— '  one  18  inches  deep  and  the  other  3  feet  deep  — '  which  traversed  an  area 
within  1,000  feet  of  the  end  of  the  runway:  and  (2)  the  nonf tangible  steel 
structures  supporting  the  approach  light  system  (ALS).  The  aircraft  sustained 
the  most  damage  within  the  first  1,000  feet  beyond  the  departure  end  of  runway 
8R.  The  Safety  Board  believes  that,  had  this  area  been  free  of  ditches  and  had 
the  ALS  structures  been  constructed  of  frangible  materials,  the  aircraft  would 
have  sustained  significantly  less  structural  damage.  Furthermore,  the  likeli¬ 
hood  of  fire  would  have  been  greatly  reduced. 

The  FAA  has  recognized  the  value  of  an  extended  runway  safety  area  at 
airports  served  by  air  carriers  for  several  years.  However,  the  criteria  are 
mandatory  only  at  certificated  airports  which  have  been  constructed  recently. 

We  believe  that  the  extended  runway  safety  area  Increaaes  the  level  of  safety 
for  an  aircraft  which  undershoots  or  overruns  the  runway,  and  tre  believe  that 
the  criteria  for  the  extended  runway  safety  area  should  be  mandatory  at  all 
certificated  airports,  regardless  of  the  date  of  construction.  When  the 
geography  of  an  airport  or  the  availability  of  airport  property  will  not  allow 
the  full  1,000-foot  area,  the  extended  runway  safety  area  should  be  as  close 
to  the  criteria  as  possible.  At  Stapleton  International  Airport,  the  land 
Is  available  for  a  1,000-foot  safety  area,  but  the  safety  area  has  not  been 
established  as  reconmended  in  AC  150/533$^.' 
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Honorable  Quentin  S.  Taylor  -  2  - 

Examination  of  the  wreckage  reveiled  that  pieces  of  the  ALS 
structures  severed  the  left  outer  wingtip.  The  concrete  support 
structure  had  been  pulled  out  of  the  ground.  In  contrast,  the 
first  ALS  structure,  which  had  frangible  fittings,  broke  off  at  the 
base  and  caused  virtually  no  damage  to  the  aircraft.  During  the 
Eastern  Airlines  B-727  accident  at  John  F.  Kennedy  International 
Airport,  June  1975,  nonf tangible  ALS  structures  also  compounded  the 
severity  of  the  aircraft  damage.  The  Safety  Board  is  aware  that 
the  FAA  has  a  retrofit  program  for  the  installation  of  frangible 
ALS  structures.  The  Safety  Board  believes  this  to  be  a  very 
significant  program,  which  has  the  potential  to  provide  an 
Important  safety  advantage  at  those  airports  where  it  has  been 
implemented.  Accordingly,  the  Safety  Board  believes  that  the  retrofit 
program  should  be  given  a  priority  to  assure  that  it  can  be  completed 
in  3  to  5  years. 

Therefore,  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration: 

Amend  14  CFR  139.45  to  require,  after  a  reasonable  date, 
that  extended  runway  safety  area  criteria  be  applied 
retroactively  to  all  certificated  airports.  At  those 
airports  which  cannot  meet  the  full  criteria,  the 
extended  runway  safety  area  should  be  as  close  to  the 
full  1,000-foot  length  as  possible. 

(Class  III,  Longer  Term  Followup)  (A-77-16) 


Expedite  the  retrofit  of  ALS  structures  with  frangible 
materials  and  fittings  by  allocating  additional 
fundings  or  by  increasing  the  priority  of  the  existing 
program  so  that  it  can  be  completed  within  3  to  5  years. 

(Class  II,  Priority  Followup)  (A-77-17) 

TODD,  Cfiairman,  BAILEY,  Vice  Chairman, McAQ/tMS  ,  HOGUE,  and  HALEY,  Members, 
concurred  in  the  above  recommendations. 


Chairman 


National  Transportation  Safety  Board 

Washing'on,  D  C  i9594 
August  13,  1981 

Office  of  the  Chairman 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  2C591 

Dear  Mr.  Heims: 

Please  refer  to  your  letter  dated  June  16,  1981,  further  responding  to 
National  Transportation  Safety  Board  Safety  Reccxnmendations  A-79-4  and  -5  issued 
March  8,  1979.  These  recormnendations  stemmed  from  our  investigation  of  the 
Beechcraft  Model  65  accident  at  Norfolk,  Virginia,  on  March  4,  1978.  The  air¬ 
plane's  electrical  system  failed  after  takeoff.  Investigation  revealed  that  the 
starter  relay  failed  causing  the  starter  motor  to  run  continuously,  which 
eventually  resulted  in  a  complete  loss  of  electrical  power.  Investigation  also 
revealed  that  this  electrical  system  failure  occurred  in  other  makes  and  model.'; 
of  general  aviation  aircraft.  Safety  Recommendations  A-79-4  and  -5  were  formu¬ 
lated  to  prevent  operational  hazards  associated  with  such  electrical  failures. 

Our  comments  to  your  letter  follow. 

A-79-4.  We  note  that  in  response  to  this  recommendation  the  Federal  Aviation 
Administration  (FAA)  issued  Advisory  Circular  (AC)  91-55  dated  October  28,  196C’. 
The  AC  is  to  warn  general  aviation  pilots  and  maintenance  personnel  of  possible 
total  electrical  system  failure  following  engine  starting.  This  recommendation 
is  now  classified  in  a  "Closed — Acceptable  Action"  status. 

A-79-5.  Your  earlier  response  of  May  15,  1979,  indicated  that  a  study  would  be 
conducted  to  determine  if  other  models  of  aircraft  have  similar  problems.  Your 
letter  of  June  16,  1981,  does  not  state  whether  the  study  uncovered  other  air¬ 
craft  with  similar  problems,  but  it  does  state  that  current  regulations  for 
normal  category  airplanes  (FAR  23)  and  helicopters  (FAR  27)  are  adequate. 

We  have  conducted  our  own  study  and  find  159  reports  of  starter  relay 
failures  which  have  caused  extensive  engine  damage  and  loss  of  aircraft.  Further, 
we  are  concerned  with  hazards  associated  with  unwanted  propeller  turning  and 
engine  starts  in  the  hangar  and  on  the  ramp.  Also,  we  are  concerned  with  inflight 
electrical  failures  particularly  at  night  and  flights  under  instrument  meteorolog¬ 
ical  conditions.  We  do  not  believe  that  regulations  are  adequate  when  one  small 
component  can  cause  failures  in  the  starting  system  and  induce  critical  electrical 
failures.  Also,  we  do  not  believe  that  the  issuance  of  AC  91-55  is  a  satisfactory 
resolution  of  the  problem. 
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We  request  the  FAA  to  again  review  the  failures  of  the  starter  system  on 
all  general  aviation  aircraft  with  emphasis  on  the  starter  relay  and  its  loca¬ 
tion  in  the  starter  electrical  circuit.  We  will  be  happy  to  make  our  findings 
available  to  the  FAA  staff.  Pending  your  further  response,  A-79-E.  is  classified 
in  an  "Open — Unacceptable  Action"  status. 


Sincerely  yours, 


t  •  , 


US  DepU’iiik-n: 

G'  tcit'On 

Federal  Aviation 
Administration 


June  16,  1981 


'Ihe  .-iuriOrabLe  Jci,;,es  B.  King 
ChaitTian,  r>iational  iVansfXJrtdtion 
Surety  Board 

800  IndeijenJenct:'  AvL/nue,  Sli. 

Wash  1 1 .  j  ton ,  D.  C .  i!0S9-l 

Dear  !  'll' t  Cilci  1  ruicUi  r 

Tliis  is  in  turtiier  response  to  WISH  Sv.iGty  l^coia.iondationG  A-79-4  and  A-79-S 
issLicxj  Mareii  8,  1979,  and  supplements  our  letter  ol  May  17,  1979.  'll. is  also 
responaa  to  your  letter  o£  February  25,  1981,  in  which  you  re^iUestG-d  a;i 
updatrx!  status  re^x^rt. 

A-79-4.  Issue  an  Advisory  Circular  or  take  other  appropriate  action  to  alert 
pilots  to  the  fact  tliat  unwanted  and  unknown  continuw.1  en.;:i..v  starter  :ver:.- 
tion  lay  result  in  carplete  electrical  failure  in  general  aviatio"  airplanes 
in  service.  Also,  describe  actions  pilots  can  take  to  avoia  sac;, 
engine-starter  operation. 

FM  Conment.  As  stated  in  our  letter  of  May  15,  1979,  the  Federal  Aviation 
Administration  (F/'A)  planned  to  issue  an  advisory  circulai  (AC).  On 
October  28,  1980,  we  issued  AC  91-55  entitled,  "Reduction  of  electrical 
Systan  Failures  Foliewing  Aircraft  Engine  Starting."  'Uiis  AC  is  designed  t: 
v/am  general  aviation  aircraft  owners,  pilots,  ajid  maintenance  personnel  of 
possible  total  electrical  system  failure  following  aircraft  engine  starting. 

A  copy  of  this  AC  is  enclosed.  Ihe  FAA  considers  action  completed  on  Safety 
Reconerendation  A-79-4. 

A-79-5.  Anend  14  CFK  23  and  14  CFR  27  to  require  indication  t>y  which  a  pilot 
can  be  adviscnl  whenever  an  electric  engine  starter  is  o^xirating. 

FAA  Coi.Diient.  F/iK  23.1309,  as  adopted  in  November  1973  and  ametided  in 
Decoiilyii  1976,  and  FA3  27.1309,  as  recodified  in  1964  from  CA!{  6.606  as 
adopted  in  Septeober  1959,  provide  general  safety  standards  tiiaf  require  all 
equipnent,  systems,  and  installations  be  designed  to  prevent  liazards  to 
aircruft  in  tlie  event  of  malfunction  or  failure.  One  means  to  prevent  such 
hazards  fran  a  malfunctioning  starter  systejn  would  be  to  install  an  indicator 
that  alerts  tlie  pilot  to  the  malfunction.  Another  means  \vOuld  Ixi  to  use  a 
starter  that  could  be  operated  continuously,  or  to  provide  a  system  tliat  is 
otiierwise  designed  to  prevent  a  hazard  should  it  fail. 
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therefore,  on  the  basis  of  our  study  referenced  in  our  letter  of  May  15,  1979, 
we  find  that  the  current  regulations  for  noniial  category  airplanes  (FAR  23) 
and  helicopters  (FAR  27)  are  adequate,  and  we  plan  no  regulatory  amendments. 
Also,  we  do  not  anticipate  furtJier  airwortliiness  directive  action  on  this 
matter;  AC  91-55  provides  equivalent  guidance  for  existing  aircraft. 

Our  regional  aircraft  certification  staffs  have  been  provided  copies  of  your 
reccHtmendation.  Copies  of  this  response  will  also  be  provideii  to  the  staffs 
to  insure  continued  application  of  FAR  23.1309  aivd  27.1309  accordingly.  Tfie 
FAA  considers  action  ocxiplete  on  Safety  Reoor'iJiendaLion  A-79-5. 

Sincerely, 

' 

J.  Lynn  Helms 
Administrator 


Enclosure 


Date  10/28/80 


ADVISORY  CIRCULAR 


DEPARTMENT  OK  TRANSPOUTATION 
Federal  Aviation  Adminiatration 
Washington,  D.C. 


Subject:  REouCTiaN  OF  ELECTRICAL  SYSTEM  FAILURES  FOLLOWING  AIRCRAFT 
ENGINE  STARTING 

1.  PURPOSE.  This  advisory  circular  is  to  warn  general  aviaticn  aircraft 
owners/pilots  and  maintenance  personnel  of  possible  total  electrical 
system  failure  following  aircraft  engine  starting, 

2.  BACKGROUND.  This  advisory  circular  is  being  issued  in  response  to  a 
safety  reconmendation  trade  by  the  National  Transportation  Safety  Board  to 
the  Federal  Aviation  Administration.  Aircraft  accidents  and  incidents  have 
occurred  shortly  after  takeoff  because  the  starter  relay  (solenoid)  failed 
mechanically  in  the  "on"  position.  This  condition  causes  the  starter  to 
run,  and  if  allowed  to  continue,  can  result  in  electrical  system  overload, 
overheating  of  conpanents,  and  in  sane  cases  corrplete  failure  of  the 
electrical  systeii  and/or  destruction  of  the  starter  motor  and  drive 
assembly.  Destruction  of  the  starter  drive  shaft  and  gear  asscnt)ly  may 
also  damage  the  aircraft  engine. 

3.  SAFETY  SUGGESTIONS.  During  maintenance  activities,  inspect  the  starter 
nxjtor,  electrical  cables,  and  starter  relay  areas  for  evidence  of  over¬ 
heating  and  damage.  In  addition,  a  good  practice  for  pilots  is  to  be 
completely  familxar  with  instrunent  readings,  cockpit  sounds,  and  other 
indicators  following  nomul  engine  starting  periods.  Indications  that 
problems  cure  developing  in  the  starter  systen  could  be  low  voltage,  high 
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or  loadiioLcr  readings,  di/rjriing  of  lights,  or  excessive  noise  ni 
iv^dio  receivers.  A  noted  change  in  such  known  norrml  conditions  could 
indicate  prolonged  starter  motor  running  and  the  engine  should  be  shut  down 
;;o  iuiher  flight  oijerations  sliouLd  be  attainted  until  the  cause  is 
detennined  and  repaired. 


Mr.  Charles  E.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Weithoner: 

Please  refer  to  National  Transportation  Safety  Board  Safety  Recom¬ 
mendations  A-79-4  and  5  Issued  March  8,  1979.  The  Federal  Aviation 
Administration's  response  of  May  15,  1979,  indicated  that  actions  were 
underway  to  resolve  these  recommendations.  In  our  reply  of  June  8, 

1979,  we  Informed  the  FAA  that  these  recommendations  were  being  held  in 
an  "Open — Acceptable  Action"  status.  In  order  to  evaluate  their  progress 
and  update  the  public  docket,  we  would  appreciate  an  updated  status 
report. 


Sincerely  yours. 


C. 

u 
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Office  of  tfie 
Chairrr.ar 


National  Transportation 
Safety  Board 

0  C  ?0r9' 


June  8,  1979 


Honorable  Langhome  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

Thank  you  for  your  letter  of  May  15,  1979,  responding  to  National 
Transportation  Safety  Board  recommendations  A-79-4  and  A-79-5.  These 
recommendations  emanated  from  a  Safety  Board  investigation  of  a  Beech- 
craft,  Model  65,  accident  at  Norfolk,  Virginia,  on  March  4,  1978.  The 
airplane's  electrical  system  failed  after  takeoff.  Investigation  re¬ 
vealed  that  the  starter  relay  failed  causing  the  starter  motor  to 
continuously  energize.  The  result  was  complete  loss  of  electrical 
power.  Investigation  also  revealed  that  this  electrical  system 
failure  had  occurred  in  other  makes  and  models  of  general  aviation 
aircraft.  In  order  to  prevent  operational  hazards  associated  with 
the  loss  of  electrical  power,  the  Safety  Board  recommended  that  the 
Federal  Aviation  Administration  (FAA): 

A-79-4  Issue  an  Advisory  Circular  or  take  other 
appropriate  action  to  alert  pilots  to  the 
fact  that  unwanted  and  unknown  continued 
engine  starter  operation  may  result  in 
complete  electrical  failure  in  general 
aviation  airplanes  in  service.  Also, 
describe  actions  pilots  can  take  to  avoid 
such  engine-starter  operation. 

A- 79- 5  rti end  14  CFR  23  and  14  CFR  27  to  require 

indication  by  which  a  pilot  can  be  advised 
whenever  an  electric  engine  starter  is 
operating. 

We  note  that  the  FAA  has  issued  an  Airworthiness  Directive  with 
regard  to  this  same  problem  as  it  applies  to  the  Beech  Model  76.  We 
also  note  that  the  FAA  has  undertaken  a  study  of  this  problem  as  it 
applies  to  the  Beech  Model  65  and  other  aircraft.  The  FAA's  response 
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indicates  that,  based  on  this  study,  an  Advisory  Circular  will  be 
developed  by  September  1,  1979,  to  make  pilot  and  maintenance  per¬ 
sonnel  aware  of  the  problem  and  provide  measures  for  dealing  with 
it.  The  response  also  Indicates  that  necessary  regulatory  action 
will  be  initiated  by  December  1,  1979. 

We  appreciate  receiving  FAA’s  response  and  are  of  the  view 
that  actions  taken  as  a  result  of  the  FAA  study  will  fulfill  the 
intent  of  A-79-4  and  5.  For  the  present,  these  recommendations 
are  being  maintained  in  an  "Open — Acceptable  Action"  status. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION _ 

WASHINGTON,  O.C.  20591 

15,  1979 

Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  National  Transportation  Safety  Board  Saioty 
Recommendations  A-79-4  and  5. 

A.-79-4 .  Issue  an  Advisory  Circular  or  talre  other  appropriate  action  to 
alert  pilots  to  the  fact  that  unwanted  and  unknown  continuoii  engine 
starter  operation  may  result  in  complete  electrical  failure  in  oonoral 
aviation  airplanes  in  service.  Also,  descritx;?  actions  pilots  can  take 
to  avoid  such  engine- starter  operation. 

Coirrent.  We  are  developing  an  advisory  circular  (AC)  which  will 
provide  pilot  and  maintenance  personnel  with  awareness  of  the  problem 
and  measures  for  dealing  with  it.  Because  of  the  sovcrc-.l  tvpes  of 
aircraft  which  have  experienced  this  problem,  we  are  amducting  a  study 
to  assure  inclusive  applicability  of  the  AC.  We  exiiect  to  oimplote  ttie 
study  and  issue  the  AC  by  September  1. 

A-79-5 .  Amend  14  (  FR  23  and  14  CFR  27  to  require  indication  by  whic)i  a 
pilot  can  be-  advised  whenever  an  electric  engine  starter  is  ofxn'utinq. 

Camre-nt .  A  rec>-nt  engine  starter  relay  failure  and  subsequent  loss  of 
all  electrical  pcxuer  occurre-d  on  a  feiech  ^kxiel  76.  An  airwortliiness 
directive  projcx:t  has  been  initiated  which  will  propose  a  flight  manual 
revision  which  contains  procedures  for  preflight  inspection  to  detect  a 
malfunctioning  engine  starter  relay  and  an  inflight  procedure  for 
restoration  of  electric  power  should  power  loss  occur. 

In  addition,  wc  are  studying  the  problem  as  it  relates  to  otlier  makes 
and  models,  ^ve  exiiect  to  complete  the  study  by  ifeptember  30,  any  action 
with  respect  to  all  relays  by  December  31,  and  to  initiate  any  regulatory 
action  considered  necessary  by  December  31.  We  will  advise  you  of  any 
actions  which  are  undertaken. 


OFFICE  OF 

THE  ADMINISTRATOR 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  March  8,  1979 


Forwarded  to: 

Honorable  Lenghorne  M.  Bend 
Admin istrat  or 

Federal  Aviation  Administration 
Washington,  E.C.  20591 


SAFETY  RECOMMENDATION(S) 

_ A-79-U  and  -S _ 


The  National  Transportation  Safety  Board  is  concerned  about  general 
aviation  engine-starter  system  failures  that  sonietimes  result  in  ccirplete 
failure  of  the  airplane's  electrical  systeir. 


A  Beechci'aft  Queen  Air,  Model  65,  N342N,  operating  under  14  CFF 
135,  had  a  complete  electrical  failure  shortly  after  takeoff  at  Norfolk, 
Virginia,  on  March  4,  1976.  The  pilot  proceeded  to  manually  extend  the 
landing  gear  and  apparently  decided  it  was  down  and  locked.  However, 
the  gear  collapsed  during  the  landing  roll,  and  the  airplane  was  sub¬ 
stantially  damaged.  Although  the  accident  can  be  attributed  to  failure 
to  follow  the  checklist  for  emergency  extension  of  the  landing  gear,  the 
total  electrical  failure  must  be  considered  the  underlying  cause . 
Postaccident  examination  of  the  right  engine-starter  system,  revealed 
that  the  starter  case  was  badly  blistered,  the  starter  relay  terminal 
boots  were  severely  dam.aged  by  heat,  the  relay  plunger  was  in  the  on 
position,  and  the  relay  fixed  contact  point  was  fused  to  the  iroveble 
oontact  point.  The  Safety  Board  concludes  that  continued  operation  of 
the  starter  motor  had  overheated  and  overloaded  the  electrical  system , 
causing  the  com.plete  failure. 

A  survey  of  similar  experience  in  the  FAA's  Service  Difficulty 
Records,  covering  General  Aviation  Starter  System.s  for  a  l-year  period 
through  August  9,  1976,  indicated  that  there  had  been  at  least  26 
instances  of  contactor,  often  called  "relay"  or  "solenoid,"  failures. 
Most,  if  not  all,  of  these  involved  uninitiated  or  continued  starter 
operation.  In  most  cases  the  fault  was  noted  when  the  engine  rotated 
with  only  the  master  switch  activated.  However,  in  six  cases,  one 
including  another  Beechcraft  Queen  Air,  continued  starter  motor  oper¬ 
ation  apparently  vias  net  detected  and  the  electrical  system  failed 
completely.  A.t  least  two  of  the  six  cases,  both  involving  Beechcraft 
B24F's,  occurred  during  IFR  flight  when  loss  of  the  electrical  system 
can  be  most  serious.  Other  models  involved  were  a  Beechcraft  A3G ,  a 
BeechcT-aft  C23,  and  a  Fijier  PA-31-350. 
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Among  the  20  cases  in  which  the  fault  apparently  was  detected  and 
did  not  result  ir  complete  electrical  failure ,  14  involved  Cessnas ;  most 
of  the, 14  were  model  21C's.  The  other  six  involved  a  Mooney  20F  and 
five  Beechcraft  models — a  Cueen  Air  65-E80,  two  B19'e,  a  C24R,  and  an 
A36. 


Although  the  records  dc  indicate  that  some  airplanes  are  more  prone 
than  others  to  develop  this  kind  cf  fault,  the  Safety  Board  believes 
that  the  hazard  potential  is  sufficiently  universal  as  to  call  for 
industrywide  attention. 

The  Safety  board  believes  that  aircraft  owners  and  pilots  should  be 
warned  cf  the  possibility  of  encountering  electrical  system  failure  as  a 
result  cf  the  unintentional  or  continued  operation  of  starter  m.otors , 
end  should  be  provided  guidance  regarding  means  of  reducing  the  risk  of 
such  failures.  Such  means  could  include  modification  of  existing  air¬ 
craft  electrical  systems  to  require  contactor  redundancy  or  periodic 
inspecticn  or  replacement  of  certain  electrical  components.  For  future 
production  aircraft,  the  Safety  Board  believes  that  some  positive  means 
shcujd  be  provided  to  indicate  to  the  pilot  that  an  er.gine  starter  is 
operating. 

Accordingly,  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration : 


Issue  an  Advisory  Circular  or  take  other  appropriate  action  to 
alert  pilots  to  the  fact  that  unwanted  and  unknown  continued 
er.gine  starter  operation  may  result  in  complete  electrical 
failure  in  general  aviation  airplanes  in  service.  Also, 
describe  actions  pilots  can  take  to  avoid  such  engine-startej' 
operation.  (Class  II--Priority  Action)  (A-79-^) 

Airend  14  CFR  23  and  14  CFR  27  to  require  indication  by  which 
a  pilot  can  be  advised  whenever  an  electric  er.gine  starter  is 
cpc-rating.  (Class  lII--Longer  Term  Action)  (A-79-5) 


KING,  Chairman,  DRIVER,  Vice  Chairman 
corcurjed  ir.  the  above  recommendations. 


KcADANS,  iind  HOGL’E,  Members, 


US  Depot tmeni 
of  Transporfotiot; 

Federal  Aviation 
Administration 

August  19,  1981 


The  Hortorable  James  B.  King 
Qiairman,  National  'nransportation 
Safety  Board 

800  Independence  Avenue,  9W. 

Washington,  D.  C.  20594 

Dear  Mr.  Qiaimian: 

This  is  in  further  response  to  NTBB  Safety  Hecomiendations  A-73-68  and  A-74-5 
issued  September  5,  1973,  and  February  6,  1974,  respectively.  These  recom¬ 
mendations  concern  the  requirement  for  protective  breathing  equipnent  (PBE). 

A-73-68.  Require  emergency  oxygen  bottles  with  full-face  smoke  masJcs  for  each 
cabin  attendant  on  turbine-powered  transport  aircraft  in  order  to  permit  tJie 
attendants  to  combat  lavatory  and  cabin  fires. 

A-74-5.  Require  that  transport  category  airplanes  certificated  under  Part  4b 
of  the  Civil  Air  Regulations  prior  to  the  effective  date  of  Amendment  4b-8 
corply  witn  Part  25.1439  of  the  Federal  Aviation  Regulations. 

FAA  Cannent.  The  Federal  Aviation  Administration  (PAA)  established  a  project 
in  1977  to  investigate  the  need  to  update  the  type  certification  and  operating 
regulations  applicable  to  FBE.  The  anticipated  changes  would  have  required 
that  PBE  ccnply  with  an  updated  technical  standard  order  (TSO)  and  that  PBE 
meeting  the  provisions  of  that  TSO,  be  provided  in  certain  transport  category 
airplcines  and  helicopters. 

Since  1977,  a  new  nonrulemaking  process  for  approval  of  TSO  revisions  has  been 
established.  Thus,  it  is  no  longer  necessary  to  initiate  rulemaking  to  update 
a  TSO.  The  rulemaking  project  on  FBE  has  been  terminated  because  it  vould  not 
materially  contribute  to  maintaining  a  safe  aviation  system  and  would  not 
provide  meaningful  productivity  improvements  and  cost  savings  in  regulations. 
TSCM:78  is  currently  being  revised  under  the  new  process.  When  this  effort  is 
conpleted,  FAA  intends  to  issue  an  advisory  circular  reconjnending  that 
operators  modify  their  PBE  to  the  new  TSO,  specify  who  is  responsible  for 
furnishing  FBE,  and  provide  additional  FBE  for  flight  attendants. 

The  Board  will  be  informed  of  significant  progress  as  our  efforts  continue  in 
this  area. 

Sincerely, 

J.  Lynn  Helms 
/Vlminir.lrntor 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON,  D.C.  20591 


OFFICE  OF 
THE  ADMINISTRATOR 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 


This  will  supplement  our  September  15  letter  concerning  the  status  of 
NTSB  Safety  Recommendation  A-74-5. 

A  sentence  was  inadvertently  omitted  from  the  letter  noted  above.  The 
third  paragraph  under  "Action"  should  read  as  follows: 


Airworthiness  Review  Program  Amendment  No.  3  covering  Proposals  2-91 
and  2-213  v/as  published  on  December  20,  1976.  The  proposed  amendment 
to  Section  25.1439(a)  was  adopted.  The  proposed  amendment  to  Section 
25.1439(b)  was  withdrawn  based  on  comments  which  stated  that  the  action 
was  premature  in  view  of  current  testing  by  the  FAA.  The  proposal  to 
amend  Section  121.337  was  also  withdrawn  since  the  proposal  (Section 
25.1439(b))  to  which  it  refers  was  withdrawn. 


Sincerely, 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON,  DC.  20d9I 

September  15,  1978 


Honorable  Ja.ies  B.  Kins 

Chairman,  national  Transportation  Safety  Board 
bOO  Indepanoence  Avenue,  S.W. 

IJashin-ton,  D.C.  20594 

Daar  ’li'.  Cliairivan: 

This  is  to  advise  you  concerning  the  status  ol  IjTSB  Safety  hccg. 

A-74-5. 

A-74-5 •  Require  that  transport  category  airplanes  certifica tcc  uncer 
Part  4b  of  the  Civil  Air  Regulations  prior  to  the  effective  date  of 
Arendi.ent  4b-b  caaply  v.'ith  Section  25-1439  of  the  Federal  Aviation 
negulatio.is . 

Action.  Our  response  dated  April  23,  1974,  to  the  reco.iiri.endation  stated 
our  plans  to  propose  ar.Oiidrr.ents  to  Section  25-1439(a). 

Proposal  2-91  to  £:.;er,d  Sections  25.1439(a)  and  (b),  and  Proposal  2-213  to 
ai.'.snd  Section  121.337,  v;crc  included  in  Hotice  75-10  pub}ishod  on  liarch  7, 
1975. 

Airworthiness  Revis'..  Froj,i’a'.n  Ari.endir,ent  Bo.  3  coverin';  Pronosals  2-91  and 
2-213  was  published  on  Dese/.iber  20,  1976.  Tne  proposed  a./.ondjonnt  to 
Section  25. 1439(1^)  was  \.'ithdrawn  based  on  coaanents  which  stated  that  th-o 
action  v;£3  prer.ature  in  vie'.;  of  the  current  testing  by  the  FAA.  The 
proposal  to  a.'r.'end  Section  121.337  was  also  withdravm  since  the  proposal 
(Section  25.1439(b))  to  v.’hich  it  refers  was  withdrawn. 

As  a  result  of  the  testing  noted  above,  n  project  to  develop  proposals 
to  amend  Sections  25.1439(b)  and  121.337  was  initiated.  A  notice  of 
Proposed  Rule  Making  is  scheduled  to  be  issued  for  tliis  project  witiiin 
the  next  year. 

Sincerely', 


orficF  or 

THE  AOMlf^lSTW^-  I 


Quentin  S,  Taylor 
Deputy  Administrator 


>^yoy/ 


2  Enclosures: 

Federal  Register  dated  larch  7,  1975 
Federal  Hc-.ister  dated  Deceniber  20,  1976 
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DEPARTMENT  OF  TRANSPORTATION 

l  EDERAL  AVIATION  ADMINISTRATION 


V<'A^HI^■''.TON,  D.C. 


APR  2  1974 

Honorable  John  II.  Reed 
Chaiinnan,  Knlional  T'ransportation 
Safety  Board 

Department  of  Transportation 
Washington.  D.  C.  20591 

Dear  Mr.  Chairman; 

This  is  in  further  response  to  our  February  5  letter  coricei  ning 
Safety  Recommendations  A -74-5  and  6  resulting  from  the  Board's 
investigation  of  the  Pan  American  World  Airways.  Inc.,  accident 
at  Boston,  Massachusetts,  on  November  3,  1973. 

The  one-time  inspection  recommended  has  been  completed.  This 
included  an  evaluation  of  smoke  masks  provided  the  Bight  crews 
for  conformance  with  FAR  25. 1439  as  well  as  the  operators'  smoke  . 
evacuation  procedures  and  crew  training.  The  inspection  revealed 
that  a  number  of  the  smoke  goggles  provided  for  the  flight  crews 
did  not  meet  the  requirements  of  FAR  25.1439.  Corrective  action 
has  been  taken. 

This  inspection  also  revealed  that  FAR  25.1439  is  not  being 
interpreted  as  an  inclusive  rule  for  all  pressurized  transport  air¬ 
planes  since  it  alludes  to  cargo  compartment  configuration  rather 
than  to  the  general  protection  for  the  crew.  'Therefore,  we  plan 
to  propose  an  amendment  to  FAR  25.1439(a)  to  clarifv  the  reauire 
ment  to  provide  protection  from  smoke,  carbon  dioxide,  and  oth^r 
irmful  eases  for  all  appropriate  crewmembers  of  pressurized 
n  dfiSport  airplanes  An  additional  amendment  to  FAR  121.  337  is 
planned  to  specify  that  protective  breathing  equipment  for  flight 
crews  required  in  the  operating  rules  are  to  meet  the  requirements 
of  FAR  25.1439  and  that  procedures  be  established  for  crewmembers 
to  use  100%  oxygen  in  a  smoke /fire  emergency. 

We  believe  that  the  actions  taken  and  planned  are  consistent  with 
the  Board's  Safety  Recommendations  A-74-5  and  6. 

Sincerely, 

.  Butterfield 
Administrator 


OFUCC  OF 
THF.  ADMFf^lSTRAT 


*  n ) 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 
DEPARTMENT  OF  TRANSPORTATJON 

WASHINGTON.  D  C.  20191 


or 

THC  CHAIRMAN 


APR  1  5  1974 


Honorable  Alc-.xander  P.  Butterfield 
Adirinlotrator 

Federal  Aviaoion  Adninistration 
Washinctonj  D.  C.  20591 

Dear  Mr.  Butterfield: 

The  attached  proposals  are  submitted  in  response  to  the  FAA's 
request  that  the  National  Trensncrtation  Safety  Board  participate 
in  your  forthcoming  Airworthiness  Reviev;  Program,  as  outlined  in 
Notice  No.  7^-5* 

Most  of  the  Safety  Board’s  proposals  are  derived  from,  or  are 
based  on,  a  review  of  recommendations  previously  submitted  to  the 
FAA  which  we  believe  relate  to  airworthiness. 

In  each  instance  we  have  referred  to  the  recommendation  by  its 
NTSB  Reccr.mendation  number. 


Sincerely  yours, 

(original  signed  by):  Ada.  Louis  U.  Thayer 

John  H.  Reed 
Chairman 


Attachments 


NATIONAL  TRANSPORTATION  SAFETY  BOAP.D 

WASHINGTON,  D.C 


ISSUED;  February  6,  1974 


- - - - — 

ForWAlfiled  to: 

Honc^sble  Alexander  P.  Butterfield 
Admlfrj^trator 

FedeiM^  Aviation  Administration 
fashillgton.  D.  C.  20591 


The  National  Transportation  Safety  Board's  continuing  investigation 
of  the  Pan  American  World  Airways,  Inc.,  B-707  freighter  accident  at 
Boston,.  Massachusetts,  on  November  3>  1973>  has  disclosed  an  unsafe  con¬ 
dition  that  shoiAld  be  corrected. 

Although  the  cockpit  voice  recorder  Indicates  that  crewmembers  were 
wearing  smoke  goggles  during  the  final  phases  of  the  flight,  the  Board's 
Investigation  indicates  that  the  captain  may  have  had  difficulty  seeing 
because  of  smoke. 

The  captain's  medical  records  revealed  that  he  was  required  to  possess 
corrective  glasses  while  flying 1  The  Board  examined  smoke  goggles  from 
other  Pan  American  B-707  aircraft  which  were  the  same  type  as  the  goggles 
used  by  the  crewmembers  of  the  accident  aircraft.  The  examination  disclosed 
that  if  a  crewmember  wore  corrective  glasses,  the  smoke  goggles  would  not 
fit  properly  at  the  temples  and,  therefore,  would  not  provide  the  needed 
protection  against  smoke. 

Additionally,  an  examination  of  smoke  goggles  used  by  Pan  American 
and  several  other  air  carriers  on  transport  aircraft  disclosed  that  they 
do  not  comply  with  the  provisions  of  PAR  Part  25 •1^39"  Specifically,  some 
of  these  smoke  goggles  do  not  adequately  protect  the  flightcrew  from  smoke 
when  worn  either  with  or  without  corrective  glasses.  Other  smoke  goggles 
in  use  restrict  the  wearer's  vision  appreciably. 

The  accident  aircraft  was  certificated  under  Part  4b  of  the  Civil 
Air  Regulations  at  a  time  when  smoke  goggles  were  not  required  to  be 
designed  to  accommodate  a  user  wearing  corrective  glasses. 
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Subsequent  amendments  to  Part  4b  (Amendment  4b-'8)  and  paragraph 
25*1439  of  the  currently  effective  FAR  Part  25  provide  that  smoke  goggles 
shall  allow  for  corrective  glasses  to  be  worn. 

FAR  Part  25.1439  provides  that  smoke  goggles  must  be  designed  to 
protect  the  flightcrew  from  smoke,  carbon  dioxide,  and  other  harmful  gases 
and  allow  for  the  wearing  of  corrective  glasses.  The  Safety  Board  believes 
that  this  safety  requirement  should  apply  to  all  transport  category  air¬ 
planes,  notwithstanding  the  regulations  applicable  at  the  time  of  aircraft 
certification. 

Accordingly,  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration: 

1.  Require  that  transport  category  airplanes  certificated 
under  Part  4b  of  the  Civil  Air  Regulations  prior  to  the 
effective  date  of  Amendment  4b-8  comply  with  Part  25.1439 
of  the  Federal  Aviation  Regulations; 

2 .  Require  that  a  one-time  Inspection  be  made  of  all  smoke 
goggles  provided  for  the  flightcrew  of  all  tramsport 
category  aiiplanes  to  assure  that  these  goggles  conform 
to  the  provisions  of  Part  25.1439  of  the  Federal  Aviation 
Regulations. 

RSiH),  Chairman,  McADAMS,  and  HALEY,  Members,  concurred  in  the  above 
recommendations.  THAYER  and  BURGESS,  Members,  were  ab^firt,  not  voting. 


Byt^John  H.  Reed 
^  Chairman 

THRfiB  RECOMMENDATIONS  WILL  BE  REIEASED  TO  THE  PUBLIC  ON  THE  ISSUE 
DATE  SQDWN  ABOVE.  NO  PUBLIC  DISSEMINATION  OF  THE  CONTENTS  OF  THIS  DOCUMENT 
SHOULD  BE  MADE  PRIOR  TO  THAT  DATE. 
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Ay  ivO^‘ 
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May  3,  1979 


Honorable  Langhome  Bond 
Adnin istrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

Thank  you  for  your  letter  of  March  lA,  1979,  reporting  the  status 
of  safety  recommendations  A-73-67,  68,  and  70.  These  are  three  of  four 
recommendations  that  were  made  as  a  result  of  the  Varig  Airlines,  Boeing 
707  in-fiight  fire  near  Paris,  France,  on  July  11,  1973.  Our  comments 
are  as  follows: 

A-73-67  —  We  are  pleased  to  note  that  the  Federal  Aviation 
Administration  (FAA)  has  taken  action  to  require  frequent  inspec t ions 
of  lavatories  by  cabin  attendants.  Tlie  status  of  this  recommendation 
is  now  classified  as  "Closed  -  Acceptable  Action." 

A- 7 3-68  —  We  note  that  the  revised  Section  25.1A3'?(n)  of  the 
Federal  Aviation  Regulations  now  requires  protective  breathing  equipment 
for  cabin  attendants  and  Includes  masks  for  the  eyes,  nose,  and  mouth, 
plus  oxygen  for  15  minutes.  However,  we  intend  to  keep  this  recommenda¬ 
tion  in  an  "Open  -  Acceptable  Action"  status,  pending  the  completion  of 
the  tests  presently  being  conducted  on  breathing  equipment  and  the 
adoption  of  new  standards  for  masks  and  eye  coverings. 

A- 7 3- 70  —  The  Safety  Board's  concern  and  recommendations  regarding 
fire  prevention  and  propagation  date  back  many  years.  We  regret  that 
tc.ere  has  been  no  advance  to  contain  or  control  flammable  fluids  or  to 
eliminate  the  toxic  effects  of  burning  cabin  materials.  Wo  appreciate 
the  establishment  of  the  Special  Aviation  Fire  and  Fxplosion  Reductions 
(SAFER)  Advisory  Committee,  and  we  trust  that  the  research  and  de\'elopment 
efforts  uaJenvay  icill  improve  survi  v.ibi  ]  i  t  v  in  the?  p.vs  t  -  c  r.isli  tire  env;  ron- 
n_nt.  We  request  that  we  be  kept  apprised  of  dove  'n  t in  this  area. 
This  recoicmenda t ion  is  being,  maintained  in  ar  "Open  -  .he cc'u tab  1  e  Ac  tion" 
status. 


Since  re  i>'  wnir^, 


•  ■  > 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON,  D.C.  20591 


Varch  14,  1979 


^  ,  OFFICE  OF 

Honorable  James  B.  King  the  administratod 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  VJ. 

V''ashington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  your  letter  of  January  11  which  requests  the 
status  of  our  actions  with  respect  to  National  Transportation  Safety 
Board  (OTSB)  Safety  Recomendations  A-73-67,  68  and  70. 

A-73-67.  Require  a  means  for  early  detection  of  lavatory  fires  on 
all  turbine-pcwered,  transport-category  aircraft  operated  under 
Part  121  of  the  Federal  Aviation  Regulations,  such  as  smoke  detectors 
cr  operatino  procedures  for  the  frequent  inspection  of  lavatories  by 
cabin  attendants. 

Ccmment .  Air  Carrier  Operations  Bulletin  No.  1-76-17,  "In  Flight 
Lavatory  Fires,"  issued  September  18,  1973,  instructed  Principal 
Operations  Inspectors  to  encourage  their  assigned  air  carriers  to 
place  "No  Smoking"  signs  on  the  cabin  side  of  the  lavatory  doors, 
include  a  statement  in  the  flight  attendant  briefing  announcements 
that  anoking  is  not  permitted  in  the  lavatories  and  that  the  flight 
attendants'  procedures  should  include  visual  inspections  of 
lavatories  prior  to  takeoff  and  periodically  in  flight. 

In  addition.  Principal  Operations  Inspectors  were  instructed  to 
review  their  assigned  carriers'  training  programs  to  assure  that 
crewmembers  receive  practical  training  in  firefighting  techniques. 

Airworthiness  Directive  Amendments  39-1818,  "Transport  Category 
Aircraft,"  effective  April  30,  1974;  39-1986,  "Boeing,"  effective 
November  15,  1974;  39-2069,  "Genered  Dynamics,"  effective 
January  24,  1975;  and  39-2070,  "McDonnell  Douglas,"  effective 
January  9,  1975,  were  issued.  These  directives  related  to  all 
transport  category  aircraft  and  to  sf>ecific  models  of  Boeing,  General 
Dynamics  and  McDonnell  Douglas  airplanes.  They  direct  certain 
general  inspections,  applicable  to  all  transport  category  aircraft, 
of  lavatory  linen  or  paper  receptacles,  inst^lation  of  "No  Smoking" 
signs,  installation  of  lavatory  "No  Cigarette  Disposed"  signs, 
installation  of  removable  ashtrays  near  the  lavatory  doors  and 
specific  inspections  emd  lavatory  modifications  to  certain  models  of 
Boeing,  General  Dynamics  and  McDonnell  Douglas  airplanes. 
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Proposals  8-42  and  8-118,  "Airworthiness  Review  Program  Notice  No.  8," 
propose  to  revise  Federal  Aviation  Regulations  Sectiwis  25.853  and 
121.312  to  require  lavatory  waste  receptacles  to  be  fully  enclosed, 
constructed  of  fireproof  materials  and  to  contain  fires  likely  to  occur 
in  the  receptacle  under  normal  use.  In  addition,  "No  Smc^ing  in 
Lavatory"  placards  and  ashtrays  vrould  be  required.  These  proposals  are 
in  process  and  final  action  is  expected  in  June  1979. 

A-73~68.  Require  emergency  oxygen  bottles  with  full-face  smcrice  masks 
for  each  cabin  attendant  on  turbine-powered  transport  aircraft  in  order 
to  permit  the  attendants  to  oombat  lavatory  and  cabin  fires. 

Camjent.  A  revision  to  Federal  Aviation  Regulations  Section  25.1439(a) 
was  adopted  under  Amendment  25-38  issued  December  13,  1976,  and 
effective  February  1,  1977.  This  requires  the  installation  of 
protective  breathing  equipnent  in  each  isolated  separate  conpartment  in 
the  airplane  in  which  crevanember  occupancy  is  permitted  during  flight 
for  the  maximum  nunber  of  crewmerbers  expected  to  be  in  the  area  during 
any  cperation. 

Airworthiness  Review  Program,  Notice  of  Proposed  Rule  Making  75-10, 
rroposal  2-01,  which  propoceJ  io  diutaid  Section  25.1459(b)  (2)  (ii) 
concerning  stiuidards  for  masks  and  eye  coverings,  was  withdrawn.  This 
proposed  was  considered  premature  in  view  of  the  testing  being 
conducted  on  this  type  equipnent.  New  standards  are  being  considered 
for  a  later  rulemaking  project. 

A-73-70.  Organize  a  Government/industry  ta^  force  on  aircraft  fire 
prevention  to  review  design  criteria  and  formulate  specific  modifica¬ 
tions  for  ijTprovements  with  respect  to  the  fire  potential  of  such 
enclosed  areas  as  lavatories  in  turbine-powered  aircraft  operating 
under  the  provisicxis  of  Part  121  of  the  Federal  Aviation  Regulations. 

Coiment.  A  government/industry  oemmittee  established  under  the 
National  Academy  of  Sciences.  Their  efforts  resulted  in  Reports 
Numbers  fWAB  318-6,  "  Aircraft,  Civil  and  Military,  Volune  6," 
dated  1977  and  NMAB  318-3,  "Stteke  and  Toxicity,  Volime  3,"  dated  1978. 
These  reports  contain  veduable  information,  however,  they  do  not  cover 
the  entire  spectnm  of  the  prc^lems  relating  to  inproving  fire  and 
noxious  geis  protection  in  aircraft  cabins. 

Cenments  on  several  notices  of  proposed  rule  making  relating  to  cabin 
interior  materials  and  testimony  given  in  a  public  hearing  and  inquiry, 
"Oenpartment  Interior  Materials  in  Transport  Category  Airplanes," 
November  14-18,  1977,  indicated  that  further  study  and  technical 
development  wre  necessary. 
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Notice  of  the  establishment  of  the  Special  Aviation  Fire  and  Explosion 
Reduction  (SAFER)  Advisory  Cormittee  was  issued  May  26,  1978.  Ttiis 
Caimittee,  conposed  of  government  and  industry  representatives,  will 
guide  and  monitor  the  research  and  development  efforts  and  reoonmend 
ways  to  inprove  survivability  in  the  postcrash  envircmment.  Hie  first 
meeting  is  tentatively  scheduled  for  April  or  May  of  this  year. 

Present  plans  are  for  three  to  four  meetings  paer  year.  The  Conmittee 
will  terminate  in  June  1980,  unless  it  is  extended.  Monbers  of  the 
NTSB  staff  have  responded  to  invitations  for  membership.  Their 
participation  is  welcomed. 

The  goal  of  the  Cotmittee  is  to  develop  a  report  to  the  Administrator 
by  June  1980  concerning  courses  of  action  v^ich  should  be  taken  to 
minimize  postcrash  injuries  by  implementing  actions  to  direct  or 
redirect  new  or  in-being  research  and  to  undertake  rulemaking  as 
appropriate. 

We  will  keep  you  advised  of  the  progress  of  this  effort.  Copies  of 
cited  notices,  bulletins  and  airwortliiness  directives  are  enclosed. 


Administrator 
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National  Transportation 

Safety  Board 

'  o  l^o•' 

Wai.tiiii'.j'iii  1  DC.' 

Office  of  the  .  ... 

Chairman 

1 1  JA(\  1979 

Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

Reference  is  made  to  Safety  Board  recommendations  A-73-67  through 
70  issued  September  5,  1973.  These  recommendations  called  for  measures 
for  the  prevention  and  early  detection  of  lavatory  fires  on  turbine-powered 
transport  aircraft.  On  receipt  of  the  Federal  Aviation  Administration's 
response  dated  May  2,  1974  and  the  issuance  of  Airworthiness  Directives 
(1)  74-08-09  TRjVNSPORT  CATIiGORY  AIRCRAFT:  Amendment  39-1818,  (2)  74-21- 
03  BOEING;  Amendment  39-:376,  (3)  75-02-05  McDONNELL  DOUGLAS:  Amendment 
39-2070,  safety  recommendation  A-73-69  was  evaluated  and  its  status 
classified  as  "Close.*  Acceptable  Action."  However,  our  records 
indicate  that  safety  .  «•< ''nmendations  A-73-67,  68,  and  70  are  in  an 
"Open  -  Acceptable  Actxw.."  status  pending  FAA's  rulemaking  action.  Wc 
would  appreciate  being  informed  on  the  progre.ss  of  these  recommenda¬ 
tions. 


Sincerely, 


h 

< 


\  V  O 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 
DEPARTMENT  OF  TRANSPORTATION 

WASHINaTON.  D  C.  20MI 


orricE  or 
THE  CHAIRMAN 


March  28.  1974 


Honorable  Alcxatiucr  P.  Butterfield 
Administrator 

Federal  Aviation  Administration 
Department  of  Transportation 
Washin^tori,  D.  C.  20^91 

Dear  ^^r.  Butterf  ield: 

On  September  5,  19T3>  'the  National  Transportal. ion  Safety  Board 
issued  Safety  Re eoimnendations  A-73-67  through  70,  which  dealt,  wi th 
the  detection,  control,  and  prevention  of  in-flight  fires  in  aircrai 
lavatories,  and  reevaluaticn  of  compliance  with  Civil  Air  Regtilat  h  t. 
on  Boeing  707  aircraft.  It  was  also  recoamended  that  a  Govcrir.cnt/ 
industry  tas's.  force  be  organised  to  review  aircraft  design  crit.eria 
as  it  relates  to  fire  prevention. 

The  FAA  acknovleaged  these  reco.mmendat  ion:-,  un  Ss].ic  ::.bi  r  7,  1  '  i,: 
To  this  date,  however,  the  Safety  Board  has  not  reccivea  a  sul :-f  a;.;  i 
rc-spor.sc  to  those  rcconimenuations.  T)jc  Safety  Board  is  still  csti..'er 
about  detection,  control,  and  prevention  of  in-flight  fires  ii.  aircr 
lavatories.  Please  advise  us  at  your  earliest  opportunity  wiiat  as: i 
if  ar.y,  the  FAA  has  tal'.en  in  these  matters. 

Sincerely  yours. 


UNIICD  SfATES  OI  AMERICA 

NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  September  5,  1973 

Adopted  by  the  NATIONAL  TRANSPORTATION  SATCTY  BOARD 
at  its  office  in  Woshington,  D.  C. 
on  the  22nd  day  of  August  1973 


FORWARDED  TO:  ) 
Honorable  Alexander  P.  Butterfield  ) 
Administrator  ) 
Federal  Aviation  Administration  ) 
Washington,  D.  C.  20591  ) 
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SAFETY  RECOMHENDATIONS  A-73-67  thru  70 

A  recent  in-flight  fire  on  a  Boeing  707-300  (series)  aircraft  resulted 
in  12b  fatalities  and  total  destruction  of  the  aircraft  after  a  successful 
emergency  landing.  The  in-flight  cabin  interior  fire  did  not  involve  the 
aircraft's  fuel  but  vas  fed  by  the  interior’s  zaterial. 

Although  the  accident  remains  under  Investigation  at  the  present  tine, 
and  the  cause  of  the  fire  has  not  been  determined  by  the  state  conducting 
the  investigation,  the  National  Transportation  Safety  Board  has  been  ad¬ 
vised  through  its  accredited  representative  who  has  participated  in  the 
investigation  that  the  smoKe  origin  was  in  the  area  of  the  aft  lavatories. 

The  Board  Is  also  aware  of  and  is  seriously  concerned  over  the  number 
of  in- flight  fires  thac  have  occurred  during  the  past  several  years  as  a 
result  of  ignition  of  flammable  materials  in  lavatories  of  large  jet  trans¬ 
port  aircraft. 

A  limited  examination  of  such  aircraft  lavatories  by  our  staff  has 
disclosed  the  following:  (l)  no  fireproof  waste  material  containers  are 
provided  in  the  lavatories;  (2)  frequently,  cigarette  butts  are  found  in 
waste  paper  containers  during  cleaning  opemtionn  at  the  termination  of 
flights;  (3)  waste  pjiper  fragments  and  other  flnim’-able  materials,  such  as 
lint  and  dust  particles,  can  enter  inadvertently  into  tcnnlnals  or  elec- 
trlca]  units;  (b)  full-face  smoke  masks  with  emergency  oxygen  bottles  arc 
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not,  I'vovidf.'d  for  the  cabin  crew;  and  (5)  InvaioricG  ore  vented  in  cuch  a 
manner  ar  to  exhauet  any  odor:;  or  ninolie  in  tlie  cane  of  lavatory  fircG, 
t)iUG  precluding  detection  in  the  cabin  area  until  a  neriouo  fire  in  in 
procreGG. 


The  national  Traneportation  Safety  Board,  therefore,  recomincndr.  that 
the  Federal  Aviation  Administraticn : 

Require  a  means  for  early  detection  of  lavatory  fires  on 
all  turbine-powered,  transport- category  aircraft  operated 
under  Part  121  of  the  Federal  Aviation  Regulations,  such 
as  smoke  detectors  or  operating  procedurec  for  the  frequent 
inspection  of  lavatories  by  cabin  attendants. 

Require  emergency  oxygen  bottles  with  full-face  smoke  macks 
for  each  cabin  attendant  on  turbine- powered  transport  air¬ 
craft  in  order  to  permit  the  attendants  to  combat  lavatory 
and  cabin  fires. 

Reevaluate  certification  compliance  with  section  4b.3Bl(d) 
of  the  Civil  Air  Regulations  on  Boeing  707  series  aircraft. 

% 

Organize  a  Government/industry  task  force  on  aircraft  fire 
prevention  to  review  design  criteria  and  formulate  specific 
modifications  for  improvements  with  respect  to  the  fire 
potential  of  such  enclosed  areas  as  lavatories  in  turbine- 
powered  aircraft  operating  under  the  provisienG  of  Part  121 
of  the  Federal  Aviation  Regulations. 

The  Bureau  of  Aviation  Safety  staff  has  briefed  technical  staff 
members  from  your  Flight  Standards  Service,  AFS-!jO  and  AFS-30O,  as  well 
as  members  of  the  Aircraft  and  Airport  Operating  Problems  Branch  of  the 
Rational  Aeronautics  Space  Admi  ’Gtration. 

If  we  can  be  of  further  assistance  in  this  matter,  please  feel  free 
to  contact  us. 


1. 

2. 

3. 

k. 

( 


( 


McAH'U-'iS,  THAYER,  and  HALEY,  Members,  concurred  in  the  above  recom¬ 
mendations.  REED,  Chairman,  and  BURGESS,  Member,  were  absent,  not  voting. 


Chal rmu  n 


THEj;:  be  iiiiiiAnEi)  to  nn-;  nndjc  on  the  issue 

hATi;  ai)(;vi:.  no  i'ubi.tc  i)ii;;'j:MiiJATioN  of  tiu-:  coNTr.N’i’.'.  of  Tins  uocu- 
sii'jUi.i;  I'j:  made  duiou  to  tilay  iwi’k. 
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National  Transportation  Safety  Board 

Washington,  D  C  20594 

August  26,  1981 


Honorable  J.  Lynn  Hit  Ins 
Administrator 

Federal  Aviation  Administration  | 

Washington,  D.C.  20501 

Dear  Mr.  Kelms: 

Thank  you  for  your  letter  dated  June  10,  1981,  further  responding  to 
National  Transportation  Safety  Foard  Safety  Recommendations  A-74-105  and 
A-74-107  through  A-74-112.  These  recommendations  stemmed  from  our  Special 
Study — "Safety  Aspects  of  Emergency  Evacuations  from  Air  Carrier  Air .raft." 
Companion  Recommendations  A-74-106,  A-74-113,  and  A-74-114  are  in  a  "Clcsed.-- 
Acceptable  Action"  status.  Our  comments  to  your  response  follow; 

A-74-105.  Based  upon  the  Federal  Aviation  Administration’s  (FAA)  Notice  oi' 
Proposed  Rulemaking,  this  recommendation  is  maintained  in  an  "C!}'en--AcceptaL.lc 
Action"  status. 

A-74-107.  We  note  that  the  FAA  has  amended  14  CFR  25.809  as  recommended. 
Regarding  the  second  part  of  the  recommendation  which  applies  to  the  earlier 
wide-body  jets,  calling  for  new  slides  to  be  installed  after  a  reasonable  date, 
we  agree  that  such  retrofitting  may  prove  financially  burdensome  to  some 
carriers.  Since  these  airplanes  have  many  alternate  emergency  exits,  we  do  not 
wish  to  pursue  this  part.  We  are  satisfied  with  the  FAA's  response  and  classify 
A-74-107  in  a  "Closed--Acceptable  Action"  status. 

A-74-108.  We  believe  that  the  need  for  automatic  inflation  slides  overrides 
the  financial  burden  that  may  be  imposed.  These  systems  have  been  in  use  for 
over  10  years  and  have  proven  their  worth.  We  are  of  the  view  that  the  cost  of 
upgrading  these  slides,  over  a  period  of  time  and  during  tlie  normal  maintenance 
cycle  of  the  airplane,  to  bo  reasonable  and  justified.  Since  the  FAA  lias 
determined  not  to  take  any  action  on  this  old  recommendation,  we  are  rlassifyinq 
it  in  a  "Closed--Unacceptable  Action"  status. 

A-74-109.  The  Board  considers  external  lights  vital  for  safe  evacuation  at 
night.  The  absence  of  light  delays  the  evacuation  process  because  piassengers 
are  reluctant  to  jump  onto  a  slide  or  leave  the  airplane  when  they  cannot  see 
the  ground.  While  we  agree  that  a  retrofit  requirement  might  impose  a  financial 
burden  to  some  carriers,  we  do  not  agree  that  adequate  lighting  cannot  be  built 
into  newly  certificated  aircraft  without  a  large  increase  in  cost.  We  request 
a  reconsideration  of  this  recommendation  which  we  are  maintaining  in  an  "Open-- 
Unacceptable  Action"  status. 


Honorable  J.  Lynn  Helps 


A-74-110.  In  liqht  of  the  FAA '  s  response,  we  tiave  reconsider  I'd  our  ret  onmenda- 
tion  and  agree  that  all  flight  attendants  should  be  proficient  in  emergency 
evacuation  and  the  use  of  megaphones,  and  that  it  would  be  imj'ractical  for  air 
carriers  to  designate  special  flight  attendants  for  such  duties.  I'his  recommen¬ 
dation  is  classified  in  a  "Closed — Reconsidered"  status. 

A-74-111.  We  are  satisfied  with  the  response  and  appreciate  your  offer  to  keep 
us  informed  of  the  progress  of  the  FAA's  Operations  Review  Program.  This 
recommendation  is  classified  in  an  "Open — Acceptable  Action"  status. 

A-74-112.  We  recommended  that  the  FAA  require  that  air  carrier  passengers  be 
alerted,  during  pretakeoff  briefings,  of  the  need  to  familiarize  themselves 
with  the  procedures  involved  in  the  operation  emergency  exists.  Advisory 
Circular  121-24  dated  June  23,  1977,  is  responsive  to  this  recommendation. 
Accordingly,  Safety  Recommendation  A-74-112  is  classified  in  a  "CloseJ-- 
Acceptable  Alternate  Action"  status. 


Sincerely  youis, 


US  A;- 

o(  Vaf^!H:'0'iaii0''i 

Federal  Aviation 
Admiruttrotion 

June  10,  19tl 


The  Honorable  James  B,  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW, 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendations  A-74-105,  and 
A-74-1C7  through  A-74-112  issued  January  5,  1975.  This  also  responds  to 
your  letter  of  March  18,  1981,  in  which  you  requested  a  report  of  the 
Federal  Aviation  Administration's  (FAA)  actions  on  these  recommendations. 

We  note  that  A-74-106,  ~113,  and  -114  were  closed  previously  by  official 
Board  action. 

A-74-105.  Require  that  air  carriers  report  all  emergency  evacuation  slide 
deployments,  failures,  and  malfunctions  to  the  FAA. 

FAA  Comment.  A  Notice  of  Proposed  Rulemaking  (NPRM)  (Operations  Review 
Program:  Notice  No.  11)  has  been  issued  and  published  in  the  Federal 
Register ,  Vol.  46,  No.  12,  Monday,  January  19,  1981.  This  NPRM  proposes 
to  add  a  paragraph  to  121.703(a)  to  require  each  certificate  holder  to 

.  .  Report  the  occurrence  or  detection  of  each  failure,  malfunction,  or 
defect  concerning  —  (18)  Emergency  Escape  Slides  .  .  .  ."  A  copy  of  this 
document  is  enclosed.  We  will  notify  the  Boar  after  making  our  final 
rulemaking  decision. 

A-74-107.  Amend  14  CFR  25.809  to  require  that  the  length  of  the  emergency 
evacuation  slides  be  such  that  the  angle  with  ground  renders  the  slide  safe 
and  usable  after  collapse  of  one  leg,  or  more,  of  the  landing  gear,  and 
amend  14  CFR  121.310  to  require  that  these  new  slides  be  Installed  after  a 
reasonable  date. 

FAA  Comment.  A  final  rule  (Operations  Review  Program:  Amendment  No.  10; 
Airworthiness,  Equipment,  and  Operating  Rules)  has  been  Issued  amending 
S  25.809(f )(l)(ill)  as  published  in  the  Federal  Register  (44  FR  11323, 
October  25,  1979).  A  copy  of  the  final  rule  is  enclosed.  The  second 
portion  of  this  recommendation  ”.  .  .  amend  14  CFR  121.310  .  .  ."  was 
originally  Included  in  the  Operations  Review  Program  mentioned  above  but 
was  removed  from  further  consideration  by  the  FAA  by  Operations  Review 
Program  Notice  No.  10  (43  FR  37958,  August  24,  1978).  As  explained  in 
Notice  10,  our  analysis  established  that  requiring  the  retrofit  of  existing 


airplanes  that  do  not  comply  with  the  revised  5  25 . 809 (f ) ( 1 ) ( 1 1 1 ) 
requirements  Is  unwarranted  because  the  burdens  associated  with  making 
these  changes  are  not  commensurate  with  the  anticipated  Increase  in  sarety. 
Accordingly,  the  FAA  considers  action  on  Safety  Recommendation  A-74-lu7 
completed. 

A-74-108.  Amend  14  CFR  121.310  to  require,  after  a  reasonable  date,  that 
emergency  evacuation  slides  on  all  floor-level  exits  be  automatically 
inflated  upon  deplo^nnent. 

FAA  Comment.  This  recommendation  is  also  addressed  In  Operations  Review 
Program:  Notice  No,  II,  Federal  Register,  January  19,  1981.  We  believe 
that  current  regulations  provide  an  acceptable  level  of  safety  and  the 
recommended  change  does  not  justify  the  significant  economic  burden  that 
would  result.  The  public  was  advised  of  the  withdrawal  of  this  proposal 
In  the  Federal  Register,  Vol.  46,  No.  12,  dated  January  19,  1981. 
Accordingly,  this  proposal  was  removed  from  consideration  and  the  FAA 
Intends  to  take  no  further  action  on  Safety  Recommendation  A-74-108. 

A-74-109.  Amend  14  CFR  25.812  to  require  that  exterior  emergency  lighting 
be  activated  automatically  when  exits  are  opened  In  the  emergency  mode,  and 
amend  14  CFR  121.310  to  require  such  automatic  activation  after  some  rea¬ 
sonable  date. 

FAA  Comment.  This  recommendation  is  also  addressed  in  the  Final  Rule, 
Operations  Review  Program:  Amendment  No.  10,  Federal  Register, 

October  25,  1979.  The  FAA  had  determined  that  safety  would  not  be  Improved 
as  a  result  of  the  recommended  change  to  25.812  and  that  the  recommended 
change  to  §  I21.310(h)(l)(lll)  would  Impose  financial  burdens  on  the  public 
not  commensurate  with  the  Increase  In  safety.  As  a  consequence,  the  pro¬ 
posed  changes  to  S§  25.812  and  121.310(h)(l)(lll)  were  withdrawn  and  the 
public  was  advised  of  this  withdrawal  in  the  Federal  Register,  (44  FR  61323 
dated  October  25,  1979).  Accordingly,  the  FAA  Intends  to  take  no  further 
action  on  Safety  Recommendation  A-74-109, 

A-74-1 10 .  Require  that  the  air  carriers  designate  the  flight  attendant(s) 
who  will  be  responsible  for  use  of  the  megaphone(s)  during  an  evacuation, 
and  relocate  the  megaphone(8)  so  they  are  within  easy  reach  of  that  flight 
attendant(s) '  seat.  Consideration  should  be  given  to  the  Installation  of 
new,  light  and  compact  megaphones  to  facilitate  stowage  and  use. 

FAA  Comment.  Megaphones  are  already  required  by  §  121.309(f)(2)  to  be 
readily  accessible  from  normally  located  flight  attendant  seating.  A 
proposal  that  would  have  revised  S  131.309(f),  to  require  that  the  certif¬ 
icate  holder  designate  the  flight  attendant  responsible  for  the  use  of  the 
megaphone  during  an  emergency  evacuation  has  been  withdrawn  from  Operations 
Review  Program  Notice  No.  11,  This  proposal  will  not  receive  further 
consideration  because  It  Is  Impractical  for  the  certificate  holder  to 
designate  the  flight  attendant  responsible  for  using  the  portable  mega¬ 
phones  when  the  need  exists.  All  flight  attendants  are  trained  In  the  use 
of  megaphones  and  are  expected  to  be  proficient  In  their  operation  In  case 
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of  an  emergency.  The  public  was  advised  of  the  withdrawal  of  this 
proposal  In  the  Federal  Register,  Vol.  46,  No.  12,  dated  January  19,  1981. 
Accordingly,  the  FAA  Intends  to  take  no  further  action  on  Safety 
Recommendation  A-74-110. 

A-74-111.  Amend  14  CFR  121.318  to  require  after  a  reasonable  date,  that 
public  address  systems  can  be  capable  of  operating  on  a  power  source 
Independent  of  the  main  aircraft  power  supply. 

FAA  Comment.  Safety  Recommendation  A-74-111  Is  addressed  in  Operations 
Review  Program:  Notice  No.  11,  Federal  Register,  January  19,  1981. 

A-74-112 .  Require  that  air  carrier  passengers  be  alerted,  during  pre¬ 
takeoff  briefings,  of  the  need  to  familiarize  themselves  with  the 
procedures  involved  in  the  operation  of  emergency  exits. 

FAA  Comment.  A  proposal  to  amend  J  121.571  In  accordance  with  this  recom¬ 
mendation  has  been  withdrawn  from  Operations  Review  Program  Notice  No.  11. 
This  proposal  will  receive  no  further  consideration  because  the  current 
passenger  briefings  and  information  on  the  printed  briefing  cards  already 
convey  information  regarding  the  operation  of  emergency  exits.  Dissemi¬ 
nation  of  this  information  is  being  emphasized  during  crewmember  training 
programs  and  during  passenger  briefing  that  is  required  by  §  121.571. 
Additionally,  this  information  is  clearly  posted  at  each  emergency  exit. 

The  public  was  advised  of  the  withdrawal  of  this  proposal  in  the  Federal 
Register,  Vol.  46,  No.  12,  dated  January  19,  1981. 

The  FAA  believes  the  various  actions  outlined  in  this  letter  are  responsive 
to  Safety  Recommendations  A-74-105  and  A-74-107  through  -112.  Accordingly, 
we  consider  action  completed  in  those  cases  where  rulemaking  is  finalized 
or  the  proposal  has  been  withdrawn  or  action  otherwise  terminated.  For 
those  actions  still  in  a  proposed  state  of  rulemaking,  we  will  keep  the 
Board  informed  of  the  progress  as  our  Operations  Review  Program  continues. 

Sincerely, 

J .  Lynn  He  Iras 
Administrator 


Enclosures 


National  Transportation  Safety  Board 


^€rr  pof- 

Office  of  the  Chairman 


Washington,  D  C.  20'  34 


March  1  '  ,  1  ■  1 


Mr.  Charles  E.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Weithoner: 

As  a  result  of  a  special  study  on  the  "Safety  Aspects  of  Eniergency 
Evacuations  from  Air  Carrier  Aircraft,"  on  January  5,  1975,  the  National 
Transportation  Safety  Board  forwarded  Safety  Recommendations  A-74-105 
through  A-74-114  to  the  Federal  Aviation  Administration  (FAA) .  Of  these 
ten  reci..mmendations.  A- 74-105,  107,  108,  109,  110,  111,  and  112  remain 
in  an  open  status  awaiting  further  resolution.  The  FAA's  letters  of 
March  26,  1980,  and  August  6,  1980,  indicated  that  the  FAA  would  review 
the  status  of  these  recommendations  and  advise  the  Safety  Board  shortly. 

We  are  aware  that  the  FAA  has  taken  several  actions  to  resolve 
these  recommendations.  In  order  to  evaluate  their  progress  and  update 
the  public  docket,  we  again  request  a  written  report  of  further  actions 
taken. 


Sincerely  yours. 


J^es  B. 
Cnairma/ 


^ATIO> 


National  IVanaportation 

w 

Safety  Board 

Washington, D  C  20594 

Office  of 

Chaifman 

JUL  3  0  I9f.‘ 

Honorable  Langhorne  M,  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

By  letter  dated  March  18,  1980,  we  requested  an  updated  status 
report  on  National  Transportation  Safety  Board  Safety  Recommendations 
A-74-105,  107,  108,  109,  110,  111,  and  112.  The  Federal  Aviation  Admin¬ 
istration  (FAA)  acknowledgement  letter  of  March  26,  1980,  Indicated  that 
the  FAA  would  review  the  status  of  these  recormendatlons  and  advise  the 
Safety  Board  shortly. 

We  are  anxious  to  resolve  these  old  recommendations,  and  we  would 
appreciate  being  informed  as  to  when  we  might  expect  the  FAA's  review. 


Sincerely  yours, 


National  Transportation 
Safety  Board 

March  18.  1980 


Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond; 

Reference  is  made  to  the  National  Transportation  Safety  Board's 
Special  Study,  "Safety  Aspects  of  Emergency  Evacuations  from  Air  Carrier 
Aircraft."  As  a  result  of  this  study,  the  Safety  Board  forwarded  Safety 
Recommendations  A-74-105  through  A-7A-114  on  January  5,  1975,  to  the 
Federal  Aviation  Administration  (FAA).  Of  these  ten  recommendations, 
A-74-106,  A-74-113  and  A-74-114  are  in  a  "CLOSED— ACCEPTABLE  ACTION" 
status.  However,  the  remaining  seven  are  maintained  in  an  open  staLu.s 
awaiting  further  responsive  action  by  the  FAA. 

We  are  aware  that  the  FAA  has  taken  several  actions  to  resolve 
these  recommendations.  In  order  to  evaluate  their  progress  and  update 
the  public  docket,  we  would  appreciate  a  written  report  of  further 
responsive  actions  taken. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON,  DC.  20591 


August  18,  1977 


Honorable  Webster  B,  Todd,  Jr. 

Chairnan,  i.’ational  Transportation  Safety  i‘.'.,ard 
800  Independence  Avenue,  SW 
Washington,  DC  2059^ 

Dear  llr .  Qia  i  rman : 

This  sup^ Icmti.t..  oui'  9,  i?75,  letter  and  ri.-sponds  to  year  letter 
dated  July  23,  requesting  a  written  status  report  on  recosjtendttiori- 
A-74-105  thru  llA, 

A-74-105 .  Project  No.  AFS-230-123  was  established  in  June  1976  to 
review  and  revise,  as  necessary,  the  reporting  requirements  of 
PAR'S  121.703/705  and  127.313.  We  are  currently  evaluating  numerous 
comments  from  the  regions  and  data  from  our  Maintenance  Analysis 
Center  to  assist  in  justifying  a  rule  change.  Tru-  estimated  completion 
date  for  this  work  is  December  1977. 

A-74-106.  A  training  course  on  emergency  evacuation  slide  systems 
commenced  on  May  5,  1975,  at  PICO,  San  Francisco,  Californi a. 

A-74-lQb.  This  recommendation  was  considered  in  the  First  Biennial 
Operations  Review.  The  proposal  will  be  included  in  Operations 
Review  Notice  #10  which  will  be  published  by  December  1. 

A-74-110 .  The  subject  of  this  recommendation  was  proposed  in  the 
Biennial  Operations  Review  as  Proposal  #427.  The  Committee  r'emoveo. 
the  proposal  from  consideration.  Present  airline  practices  make  it 
unnecessary  to  designate  tne  flight  attendant  responsible  for  using 
the  megaphone.  Further,  it  is  not  considered  necessary  to  tell 
carriers  they  must  use  new,  light  and  compact  megaphones.  Vk  plan 
no  further  action  at  this  time. 

A-74-112.  This  recommendation  was  transferred  to  the  Biennial 
Operations  Review  as  Proposal  #586,  Die  Committee  recommended  a 
Notice  of  Proposed  Rule  Making  (NPRM).  NPRM  77-12  was  published  in 
the  Federal  Register  on  July  21. 


OFFICE  Of 

THE  ADMINISTRATOR 


A-7A-113.  Advisory  Circular,  AC-121-2^,  Passenger  Safety  Inl'armatioi. 
Briefing  eni  Bri-fin.c  Cards,  was  signed  and  forvnrdrd  to  the  print'  r 
for  publication  and  distribution  on  June  23. 

A-74-107,  109,  111  and  llA.  These  recommendations  were  transferred  to 
the  Biennial  Operations  Review  as  Proposals  #  3/ti;^,  A52  and 

513/5IA,  respectively.  The  proposals  are  being  evaluated  for  consid¬ 
eration  for  rulemaking  action.  Due  to  the  intricacies  of  the  rulemaking 
process,  we  are  unable  to  give  a  reasonable  estimate  of  a  date  for 
completion  of  the  evaluations.  However,  the  results  of  the  evaluations 
will  be  published  in  the  Federal  Register, 

Sincerely , 

Charles  0.  Cary 
Acting  Administrator 


rif^TIo 


National  Transportation 
Safety  Board 

Washmglon.n  C  20594 
July  28,  1977 


Honorable  Langhome  M.  Bond 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 

Washington,  D.C.  20591 

Dear  Mr.  Bond: 

On  January  5,  1975,  as  a  result  of  an  NTSB  Special  Study  of 
"Safety  Aspects  of  Emergency  Evacuations  from  Air  Carrier  Aircraft," 
we  submitted  ten  recomnendations  to  the  FAA,  A-74-105  through  114. 
These  recoimendations  have  been  kept  in  an  open  status  pending 
confirmation  of  FAA's  final  action. 

The  FAA's  last  letter  to  the  Safety  Board  in  response  to  these 
reconniendations  is  dated  May  9,  1975.  We  are  aware  that  the  FAA 
has  since  taken  several  actions  to  resolve  these  recommendations. 
However,  to  better  evaluate  the  progress  of  these  recommendations 
and  to  bring  the  public  docket  up  to  date,  we  would  appreciate  a 
written  status  report. 


Sincerely, 

Webster  B.  Todd,  Jr./ 
Chairman  ' 
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MAY  91975 


Honorable  John  H.  Reed 

Chaimari,  Transportation  Safety  Board 

800  Independence  Ave.,  S.  V.'« 

Washington,  D.  C.  20594 


Dear  Mr.  Chaintari: 

This  sunplenents  o'jr  January'-  29  response  to  Safety  Recorjrcndatior.s 
A-74-105  thi’u  114. 

1.  A  rulenaking  project  (llo.  FS-74-47-R)  is  underv;ay  vjhicli  v.-ili 
revise  FAR  121.703  "Mechanical  Reliability  Reports."  Reports  o:’ 
malf'oncticns  or  I'aiTL'ores  oi  all  energency  as.d  surtaval  equipr.;c.n-. 
vdll  be  required. 

2.  FAR  121.309(t)  states,  "Each  iten  of  emergency  and  flotation 
equipment  listed  in  this  section  and  in  paragraphs  121.310,  121. 33^4 
121. 340"  and  .309(b)(1)  continues:  "Must  be  inspected  regularly  i:. 
accordance  with  inspection  periods  established  in  the  operations 
specifications  to  ensure  its  condition  for  continued  sertaccabillty 
and  immediate  readiness  to  perform  its  intended  emergency  purposes." 

FAR  121.310  requires  the  installation  of  emergency  evacuation  equip¬ 
ment.  In  addition  to  the  operators'  responsibilities  for  the 
maintenance  of  the  equipment,  our  inspectors  are  charged  with  sirliar 
responsibilities  as  they  relate  to  each  operator'' s  total  mair.l  cnar.cu 
and  inspection  program.  Vie  cannot  exert  all  of  our  efforts  tov.ard 
the  surveillance  of  ariy  one  particular  area  or  system.  Our  surveillance 
is  normally  overall  vri.th  special  emphasis  directed  to  specific  arenr 
as  needs  arise. 

For  your  information,  vie  have  contracted  for  special  training  frr  cu’’ 
maintenance  inspectors  on  the  maintenance  requirements,  operatic:;  anu 
inspection  of  emergency  evacuation  equipment. 


3.  VJhile  the  requirer.ents  contaired  in  FAR  currently  provide 

that  evacaa^lcn  eiiclea  L’,  safe-  ai.a  uaeablc  v,it.h  th.-  ccllap::--  oi'  a:../ 
one  or  tv.-o  landi:-'.^  fiear  le,ds,  v;e  bcliave  that  these  should  be  reflects 
in  FAR  2:5.809  and  121.  jlO.  Accordin.:;ly,  we  will  initiate  rule,Tiakin; 
action  to  arrend  FAR  25  ana  1?1  vmicn  'will  cover  the  usabilia^  of 
evacuation  slides  during  adverse  gear  collapse  conditions. 

4.  FAR  Part  25  presently  reo.uires  each  floor  level  e5d.t  more  than 
six  feet  above  gro'ond  to  be  equipped  with  a  slide  vjhich  automatically 
deploys  and  inflates  v.'hen  the  exiT  is  opened.  FAR  121  requires 
automatic  slides  for  e:<its  in  airplanes  currently  in  service  vlth 

the  exception  of  passenger  entry  and  service  doors.  Automatic  deploy¬ 
ment  at  opening  is  required  for  these  doors,  but  inflation  can  be 
accomplished  by  pulling  an  inflation  lanyard.  The  fully  aumcmatic 
slide  has  not  been  developed  to  the  erctent  that  the  time  saving  for 
evacuation  would  iustify  retrofitting. 

5.  Vie  agree  with  this  recommendation  and  will  initiate  a  rulemakir»g 
action  -arler  ?AF.  Part  25  to  require  that  c;lerior  em.crgcncy  lighting 
be  activated  '.-.160  the  assist  means  are  erected.  We  vnll  initiate 
rulemaking  action  to  amend  FAR  121.312,  as  appropriate,  v;hen  FAR 
Part  25  has  been  amenced. 

6.  We  agree  that  air  carriers  should  designate  the  flight  attencas'.ts 
who  vail  be  responsible  for  use  of  the  megaplioneC  s)  during  evacuauior.s 
and  relocate  the  megaphones.  Vie  are  considering  the  means  by  v.’hich 
this  can  be  implemented. 

The  present  rule  is  vjithin  the  scope  and  intent  and  provides  the 
authority.  We  vd.ll  implement  the  requirement  in  the  near  future  and 
advise. 

7.  We  will  establish  a  project  to  amend  FAR  121. 31S,  as  appropriate, 
vihen  the  proposed  revisions  to  FAR  Part  25  have  been  adopted. 

8.  We  concur  and  vd.ll  issue  an  air  carrier  operations  bulletin. 

9.  An  advisory  circular  is  being  prepared  which  vdll  publicise  the 
FARs  pertaining  to  cabin  and  passenger  safety  in  air  carrier  operatio.*'.. 

10.  A  regulatory  project  on  cabin  attendant  training  has  been  initiate 
It  vdJ.1  include  the  items  in  the  recommendation. 


Sincerely, 


/James  E.  Dow 
Acting  Administrator 
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Honc.-'aWe  JoV.-.  H.  u.c-.i 

Cnairnin,  Trarirpor-tatior.  SaTc-ty  B'Oard 

Departnient  of  Tra.-ianortat  ion 
VJashingtor;,  D«  C.  20591 


Dear  I'.r,  Chairr.an; 


This  is  to  acknov.Tedge  receipt  of  Safety  Hecom.'nendations  k-7L-10 
through  114* 


Vie  are  av.'are  of  the  continuing  requi ’’c-ment  for  c:;'.phasis  or.  aircrai'n 
c'ilin  safetv.  During  tii?  r-.ust  yeerj  v;o  have  Lee,",  '..-'ji’uir.g  clinutly 
\."ith  the  Association  of  Fii  ;ht  Attend-ants  to  deter, -.inc  .;hai.  k.ind  cf 
equipment  and  trai:d..ng  thev  believe  is  needed.  Vie  directed  rdl 
regions  to  co...i-Jct  special  insuectio.'.s  on  cabi.n  safety,  A  iatice 


of  Proposed  Irrdc  Maleinr  fer  the  transportation  cf  l^andica-r' :  j 
persons  has  been  issued,  iun.erous  air  carrier  operations  b_lleti;;s 
pertaining  to  cabir*  safety  have  been  issued  and  a  regulatory  project 
to  increase  training  requirements  for  flight  attcr.dants  is  being 
developed. 


Vie  vd.ll  co.ntinuc  to  stress  cabin  sa-fety  and  vjelccn.e  constructive 
recommendations  for  solutions  to  problems  associated  vd.th  emergency 
evacuation. 


We  will  respond  to  the  recommendations,  in  detail,  as  soon  as  our 
revievj  and  study  of  them  have  been  completed. 

Sincerely, 


Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


FOR  RELEASE;  6:30  P.M.,  JAN.  5,  1975  issued;  January  5,  1975 


Forwarded  to: 

Honorable  Alexander  P.  Butterfield 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATION(S) 

A-T^*-'0-'  tiiru  llU _ 


The  National  Transportation  Safety  Board  is  concerned  about  the 
number  of  passengers  who  are  injured  or  killed  during  emergency  evacu¬ 
ations  frcDi  air  carrier  aircraft.  As  a  result,  the  Safety  Board  has 
conducted  a  study,  "Safety  Aspects  of  Evacuations  from  Air  Carrier 
Aircraft,"  which  identifies  and  assesses  factors  that  most  often  affect 
emergency  evacuations.  The  study  revealed  several  areas  in  which  actions 
are  needed  to  make  emergency  evacuations  safer  for  passengers. 

During  the  study,  the  Safety  Board  reexamined  air  carrier  accidents 
during  which  emergency  evacuations  took  place  and  examined  the  Federal 
Aviation  Administration's  incident  files.  From  these  sources,  10  recent 
air  carrier  accidents  were  selected  and  discussed  in  the  study,  because 
they  best  exemplified  the  most  common  circumstances  encountered  during 
evacuations  following  "sui^ivable"  aircraft  accidents. 

The  Board's  study  revealed  several  deficiencies  which  have  occurred 
repeatedly  and  have  had  a  detrimental  effect  on  the  success  of  emergency 
evacuations : 

Evacuation  Slides  —  .  Three  problem  areas  were  found  with  evacuation 
slides.  First,  because  deployments  of  evacuation  slides  and  their 
failures  to  function  properly  are  not  reported,  the  reliability  of  evacu¬ 
ation  slide  systems  cannot  be  evaluated.  Numerous  slide  failures  were 
identified  in  the  study;  however,  because  the  total  number  of  failures 
cannot  be  determined,  the  total  significance  of  the  failures  identified 
cannot  be  established.  Second,  manually  inflated  evacuation  slides 
required  more  time  to  make  an  exit  usable  than  fully  automatic  slide 


Honorable  Alexander  P.  Butterfield  (2) 


systems.  In  some  of  the  accidents  examined,  passencers  were  ready  to 
deplane,  or  were  deplaning,  before  slides  were  inflated.  Thirci,  it  was 
found  that  nose-high  or  tail-high  attitudes  of  wide-bodied  aircraft  may 
render  some  exits  unusable,  because  of  the  nearly  vertical  position  of 
the  slides.  In  two  accidents  studied,  slides  were  unsafe  and  unusable 
because  of  the  attitude  of  the  aircraft. 

Exterior  Emergency  Lighting — .  Evacuations  during  darkness  require 
adequate  external  illumination  to  reduce  the  number  of  injuries.  Currert 
exterior  lighting  systems  are  activated  when  inain  aircraft  power  Is 
interrupted.  During  two  nighttime  accidents  studied,  the  exterior  lighting 
systems  were  not  activated  because  the  aircraft  engines  were  operating 
during  the  evacuations;  passengers  were  injured  as  a  result. 

Emergency  Communications — .  Currently,  the  only  type  of  emergency 
evacuation  communications  equipment  required  by  regulation  is  the  mega¬ 
phone.  Megaphones  were  not  used  to  initiate  or  to  conduct  evacuations 
in  any  of  the  accidents  or  incidents  studied.  The  storage  location  of 
megaphones  does  not  place  them  in  easy  reach  for  flLglit  attendants  at 
their  evacuation  duty  stations . 

Although  the  regulations  do  not  require  public  address  systems  for 
emergency  communications,  these  systems  are  often  used  to  initiate 
emergency  evacuations.  However,  since  the  public  address  systems  are 
not  always  connected  to  the  emergency  electrical  supply,  they  are  not 
always  usable  when  aircraft  power  is  interrupted.  The  study  revealed 
that  a  concise  evacuation  order  is  essential,  and  reliable  communication 
during  the  evacuation  is  important. 

Passenger  Safety  Information—.  While  analyzing  the  10  specific 
accidents  and  other  accident  information,  shortcomings  in  regulations 
and  procedures  for  conveying  safety  information  to  passengers  of  air 
carrier  aircraft  were  revealed.  For  example,  following  an  evacuation, 
passengers  frequently  suggest  the  need  for  more  safety  information,  yet 
they  could  not  recall  having  heard  the  pretakeoff  briefing,  nor  had  they 
read  the  safety  information  card.  These  reports  are  substantiated  by 
Safety  Board  investigators*  observations  that  passengers  generally  are 
not  attentive  to  pretakeoff  briefings  nor  do  they  read  the  safety 
information  cards.  Since  these  two  sources  are  generally  the  only  means 
by  which  passengers  can  become  acquainted  with  emergency  information, 
proper  presentation  of  such  information  is  of  the  utmost  importance. 
Furthermore,  the  successes  of  two  evacuations  which  were  prebriefed 
support  the  conclusion  that  more  adequate  safety  information  must  be 
conveyed  to  the  air  carrier  passenger  and  his  understanding  assured. 


I  Ilf: 
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Crewmember  Qnergency  Training—.  The  performance  of  the  crew¬ 
members  during  the  evacuation  has  a  great  potential  for  causing  problen. 
During  several  accidents  examined,  crewmembers  either  lacked  knowledge 
of  the  aircraft  emergency  evacuation  systems  or  failed  to  follow 
established  procedures.  These  cases  suggest  that  current  crewmember 
emergency  training  may  be  Inadequate.  The  Safety  Board  has  found  that 
the  training  techniques  used  by  some  airlines  for  crewmember  emergency 
evacuation  training  rely  more  on  audio-visual  demonstrations  than  on 
actual  "hands-on"  training. 

In  view  of  the  above,  the  National  Transportation  Safety  Board 
reconmends  that  the  Federal  Aviation  Administration: 

1.  Require  that  air  carriers  report  all  emergency 
evacuation  slide  deployments ,  failures ,  and 
malfunctions  to  the  FAA. 

2.  Develop  a  maintenance  surveillance  program  to 
insure  greater  reliability  of  emergency 
evacuation  slide  systems. 

3.  Amend  l4  CFR  25.809  to  require  that  the  length 
of  the  emergency  evacuation  slides  be  such  that 
the  angle  with  the  ground  renders  the  slide  safe 
and  usable  after  collapse  of  one  leg,  or  more, 
of  the  landing  gear,  and  amend  14  CFR  121. 310  to 
require  that  these  new  slides  be  installed  after 
a  reasonable  date. 

h.  Mend  l4  CFR  121. 3IO  to  require,  after  a  reasonable 
date,  that  emergency  evacuation  slides  on  all  floor- 
level  exits  be  automatically  inflated  upon  deployment. 

5.  Mend  lU  CFR  25,812  to  require  that  exterior  emergency 
lighting  be  activated  automatically  when  exits  are 
opened  in  the  emergency  mode,  and  amend  14  CFR  121.310 
to  require  such  automatic  activation  after  some 
reasonable  date. 

6.  Require  that  the  air  carriers  designate  the  flight 
attendant (3)  who  will  be  responsible  for  use  of  the 
megaphone(s)  during  an  evacuation,  and  relocate  the 
megaphone(s)  so  they  are  within  easy  reach  of  that 
flight  attendant(s ) '  seat.  Consideration  should  be 
given  to  the  installation  of  new,  light  and  compact 
megaphones  to  facilitate  stowage  and  use. 


Honorable  Alexander  P.  Butterfield  (4) 


7.  Amend  l4  CFR  121. 318  to  require  after  a  reasonable 
date,  that  public  address  systems  be  capable  of 
operating  on  a  power  source  independent  of  the 
main  aircraft  power  supply. 

8.  Require  that  air  carrier  passengers  be  alerted, 
during  pretakeoff  briefings,  of  the  need  to 
familiarize  themselves  with  the  procedures  involved 
in  the  operation  of  emergency  exits. 

9.  Issue  an  Advisory  Circular  which  would  provide 
standardized  guidance  to  the  air  transport  industry 
on  effective  methods  and  techniques  for  conveying 
safety  information  to  passengers . 

10.  Amend  l4  CPR  121. 417(c)(4)  to  eliminate  the  provision 
which  permits  carriers  to  use  demonstrations  alone  to 
train  crewmembers  for  certain  emergency  situations, 
thus  requiring  performance  of  drills  in  the  operation 
and  use  of  emergency  exits. 

Representatives  of  our  Bureau  of  Aviation  Safety  will  be  available 
for  consultation  in  connection  with  this  matter  if  desired. 


RSSD,  Chairman,  McADAtC,  THAYIB,  and  BURGESS,  Members,  concurred  in 
the  above  recommendations.  HALEf,  Member,  did  not  pj 


Chairman 


iSE  RECOMfQiDATlONS  WILL  BE  RELEASED  TO  THE  PUBLIC  ON  THE  DATE 
SHr  .  ABOVE.  NO  PUBLIC  DISSIMIKATION  OF  THIS  DOCUMENT  SHOULD  BE  MADE 
PRIOR  TO  THAT  DATE. 
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Office  of  the  Chairmen 


National  Transportation  Safety  Board 

Washington,  D  C  20594 


August  21 ,  1981 


Honorable  J.  Lynn  Helms 
Adir.inistrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 


Reference  is  made  to  your  letter  dated  May  1,  1981,  further  responding  to 
National  Transportation  Safety  Board  Safety  Recommendations  A-7&-31,  -32,  -33, 

-34,  -35,  -36,  -42,  -43,  and  -44.  These  are  nine  of  14  recommendations  issued 
on  April  1,  1976,  as  a  result  of  the  Eastern  Airlines  Boeing  727  accident  near 
the  John  F.  Kennedy  International  Airport  at  New  York,  on  June  24,  1975. 

Companion  Recommendations  A-76-37,  -38,  -39,  -40,  and  -41  are  in  a  closed 
status.  The  following  comments  are  made  to  each  response. 

A-76-31 .  The  Federal  Aviation  Administration's  (FAA)  research  and  development 
efforts  conducted  in  conjunction  with  the  National  Aeronautics  and  Space  Admin¬ 
istration  (NASA)  and  the  Department  of  Cotnmerce  are  laudable,  with  the  information 
to  be  derived  from  the  Next  Generation  Radar  (NEXRAD) ,  we  trust  that  airborne 
equipment  will  be  developed  to  measure  wind  components  auid  help  pilots  avoid 
wind  shear  tureas.  This  recommendation  is  classified  in  a  "Closed — Acceptable 
Action"  status. 

A-76-32.  We  are  informed  the  FAA  has  developed  and  installed  a  low-Level  v;ind 
Shear  Alert  System  (LLWSAS)  at  24  airports  and  that  34  more  airports  are  to  be 
equipped  by  1981.  We  have  taken  note  of  the  progress  of  this  program  and  of  the 
FAA's  continuing  research  and  development  efforts.  This  recommendation  is 
classified  in  a  "Closed— Acceptable  Action”  status. 

A-76-33.  We  note  that  the  FAA,  along  with  other  government  agencies,  has 
undertaken  extensive  research  toward  development  of  sensors  for  the  detection  of 
variations  in  wind  speed  components  in  the  approach  and  takeoff  phase  of  flight. 

We  are  informed  that  developments  thus  far  have  proved  of  limited  value  but  that 
the  FAA  will  continue  to  invest  in  the  NEXRAD  program.  We  recognize  the  techno¬ 
logical  constraints  associated  with  this  recommendation  and,  in  view  of  the 
FAA's  proposed  expansion  of  the  ground-based  LLWSAS,  we  are  satisfied  that  the 
intent  of  this  recommendation  has  been  met.  Safety  Recommendation  A-76-33  is 
classified  in  a  "Closed — Acceptable  Action"  status. 
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A-76-34.  We  concur  with  the  FAA  regarding  the  difficulty  of  translating  aircraft 
acceleration  into  operational  parameters  compatible  with  present  wind  shear 
information  and  believe  the  efforts  made  to  date  are  reasonable.  We  will  be 
pleased  to  receive  the  advisory  circular  when  published.  This  recommendation  is 
classified  in  an  "Open — Acceptable  Alternate  Action"  status. 

A-76-35.  The  FAA's  installation  of  the  LLWSAS  at  24  airports  and  plans  for  a 
further  34  more  systems  meet  the  intent  of  this  recommendation  %«hich  we  classify 
in  a  "Closed — ^Acceptable  Action"  status. 

A-76-36.  We  requested  that  thunderstorm  information  provided  to  approach  control¬ 
lers  and  tower  controllers  be  timely.  Considering  the  rapid  development,  speed, 
and  movement  of  thunderstorms,  it  is  imperative  for  such  information  to  be 
timely.  The  actions  being  taken  to  satisfy  this  reconmendation  are  commendable, 
and  we  appreciate  the  FAA's  offer  to  keep  us  informed  of  significant  progress. 

This  recommendation  is  maintained  in  an  "Open— Acceptable  Action”  status. 

A-76-42.  We  are  satisfied  that  the  FAA/KASA  research  programs  pertaining  to  the 
head-up  display  and  autoland  operations  meet  the  intent  of  this  recommendation. 
Safety  Recommendation  A-76-42  is  classified  in  a  "Closed — Acceptable  Action" 
status. 

A-76-43.  Based  upon  our  acceptance  of  the  actions  underway  or  completed  in  the 
case  of  Safety  Recommendations  A-76-31  through  A-76-36,  we  believe  that  the 
FAA's  research  efforts  satisfy  the  intent  of  this  reconmendation  which  we 
classify  in  a  "Closed— Acceptable  Action"  status. 

A-76-44.  We  are  informed  of  the  development  and  increasing  operational  use  of 
the  LLWSAS.  We  have  noted  the  FAA's  research  programs  undertaken  jointly  with 
the  National  Severe  Storm  Laboratory,  the  Department  of  Commerce,  and  NASA.  We 
also  note  that  the  FAA  is  working  closely  with  the  National  Weather  Service  to 
evaluate  the  feasibility  of  wind  speed  and  direction  recording  equipment.  In 
view  of  actions  taken  and  ongoing,  safety  Recommendation  A-76-44  is  classified 
in  a  "Closed— Acceptable  Action"  status. 


sincerely  yours, 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


May  1,  1981 


WASHINGTON.  O.C.  20591 


OFFICE  OF 

THE  ADMINISTKATOtt 


The  Honorable  James  B.  Ring 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

DeEu:  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Seifety  Reoammendations  A-76-31 
through  36  and  A-76-42  through  44  issued  April  1,  1976.  This  also 
responds  to  your  requests  for  updated  status  reports  dated  July  21,  1980, 
and  April  17,  1981.  We  note  that  Reooramendations  A-76-37  through  41  were 
previously  closed  by  official  Board  action. 

These  14  safety  reoannendations  were  issued  to  the  Federal  Aviation 
Administration  (FAA)  as  a  result  of  the  Eastern  Airlines  Boeing  727 
accident  near  the  John  F.  Kennedy  Intematicxial  Airport  at  New  York  on 
June  24,  1975.  At  the  NTSB/FAA  Quarterly  Meeting  held  on  March  12,  1980, 
the  FAA  was  advised  that  a  number  of  these  reoannendations  were  in  an 
"Cpen"  status  awaiting  further  response  from  the  FAA.  Action  has  been 
ccnpleted  on  Recommendations  A-76-37,  38,  39,  40,  and  41,  euid  these 
recommendations  have  been  classified  in  a  "Closed”  status.  Accordingly, 
this  response  addresses  Recommendations  A-76-31,  32,  33,  34,  35,  36,  42, 
43,  and  44. 

A-76-31.  Conduct  a  research  program  to  define  euid  classify  the  level  of 
flight  hazard  of  thunderstorms  using  specific  criteria  for  the  severity 
of  a  thunderstonn  and  the  magnitude  of  cheuige  of  the  wind  speed 
ccrponents  measured  as  a  function  of  distance  along  an  airplane's 
departure  or  approach  flight  track  and  establish  operational  limitations 
based  upon  these  criteria. 

FAA  Conment.  In  manned-flight  simulation  studies  conducted  by  the  FAA, 
NASA,  amd  industry  in  1977-1979,  it  was  found  that  ’-le  longitudinal 
acceleration  capability  of  an  airplane  may  provide  one  means  to 
characterize  the  wind  shear  penetration  capability  of  eui  airplane. 
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Biplementation  of  operational  limitations  based  on  such  concepts  will 
require,  however,  more  accurate  characterization  of  the  variations  in 
windspeed  ccnponents  in  and  near  thunderstorms  and  development  of  a  means 
for  the  pilot  to  assess  this  information. 

Research  programs  initiated  ty  the  FAA  in  conjunction  with  the  National 
Severe  Storm  Laboratory  of  the  Department  of  Ocftmerce  and  NASA  to 
determine  the  magnitude  of  windspeed  conponent  changes  associated  with 
thunderstorms  are  continuing.  Highly  instrmented  aircraft  are  being 
used  to  penetrate  areas  of  severe  weather  conditions,  the  severity  of 
which  is  measured  simultaneously  by  ground-based  radar  equipment  capable 
of  accurately  tracking  the  aircraft  and  of  measuring  the  magnitude  of  the 
windspeed  ccnponents.  NASA  and  the  FAA  eire  at  the  same  time  collabo¬ 
rating  in  an  evaluation  of  the  usefulness  of  airborne  weather  radar  to 
identify  areas  of  hazardous  wind  shear  conditions  using  modifications  of 
existing  systems.  The  FAA,  NASA,  eind  the  Department  of  Commerce  are  also 
continuing  collection  and  analyses  of  severe  veather  windspeed  oorponent 
data  oollected  from  instninented  towers  to  better  characterize  wind 
conditions  associated  with  thunderstorros. 

With  the  information  derived  from  these  programs  and  with  the  use  of  the 
Next  Generation  Radar  (NEXRAD)  in  terminal  areas  supported  by  data  link 
capabilities  which  are  also  under  development,  the  FAA  expects  to  be  able 
to  improve  the  infomation  on  wind  shear  corriitions  availc±>le  to  the 
pilot. 

In  May  1979,  the  FAA  published  an  Advanced  Notice  of  Proposed  Rulemaking 
(ANIWl)  concerning  requirements  for  airborne  wind  shear  systems.  It  is 
pxjssibie  that  an  NPRM  may  eventually  be  issued,  but  we  cannot  forecast  an 
issuance  date  since  this  action  is  incorporated  in  our  current  review  of 
regulatory  initiatives.  This  airborne  equipment  will  enable  an  aircrew 
to  avoid  penetration  of  wind  shear  areas  or,  if  caught  in  such 
conditions,  more  safely  navigate  them.  It  is  anticipated  tliat  in  the 
longer  term,  as  the  ongoing  FAA/NASA  programs  provide  the  capability  to 
measure  wind  conponents,  this  information  may  be  processed  and  displayed 
using  avionics  to  be  develqped  for  that  purpwse. 

We  believe  these  ongoing  efforts  satisfy  the  intent  of  Safety 
Reocmmendation  A-76-31.  Accordingly,  the  FAA  considers  action  oonpleted 
on  this  reoofimendation, 

A-76-32.  Expiedite  the  program  to  develop  and  install  equipment  v^ich 
would  facilitate  the  detection  and  cicissif ication,  by  severity,  of 
thunderstorms  within  5  nmi  of  the  departure  or  threshold  ends  of  active 
runways  at  airports  having  precision  instrunent  approaches. 

FAA  Comment.  The  FAA  has  developed  and  is  implejiienting  a  Low-Level  Wind 
Shear  Alert  Syste;Ti  (LLkJS/^)  designed  to  detect  the  horizontal  wind  shear 
caused  by  Uianderstom,  gust  fronts  and  strong  cxild  Ernnts  in  the 
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vicinity  of  an  aii^xDrt.  The  LEWSAS  h2is  been  iirpleriented  amd  is  working 
well  at  24  U.S.  airports;  installation  heis  been  contracted  for  34  more 
airports  in  1980  emd  1981. 

Another  ground-based  concept  to  detect  thunderstorm  outflows  v^ich 
generate  gust  fronts  has  also  been  tested  at  Atlanta-Hartsfield 
International  Airport.  Considered  an  enhcuioeraent  to  the  LLWSAS,  it 
enploys  pressure  sensitive  equipment  to  detect  rapid  changes  in  pressure 
that  acoonpeuiy  thunderstorm  gust  fronts  bo  permit  location  Siid  tracking 
of  such  fronts  as  they  move  through  apptxsach  and  departure  zones. 
Preliminary  assessments  indicate,  however,  that  in  its  present 
configuration,  the  incidence  of  false  alaums  nay  be  unacceptably  high. 

The  FAA  has  edso  tested  a  pulse  Doppler  radcur  system  for  use  in  detection 
of  wind  shear  in  airport  approach  and  departure  zones.  Initial  results 
indicate  that  wind  direction  cu>d  speed  can  be  obtained;  however,  the  size 
of  the  installation  euxi  costs  of  inpleroenting  such  a  concept  using 
existing  technology  may  be  prohibitive. 

Because  these  latter  efforts  have  not  led  to  useful  products,  enphasis 
h^ls  been  placed  on  further  inplementaticMi  of  LIWSAS,  develc^jnent  of 
airborne  detection  and  avoidance  equipment,  and  further  radar 
develqpment.  The  PAA  is  a  participant  with  other  administratioi.s  within 
the  Department  of  Transportation  and  with  the  Departments  of  Defense  and 
Qxnmerce  in  a  major  R&D  program  to  develqp  the  NEXRAD  capable  of 
detecting  the  movement  and  severity  of  routine  and  hazardous  weather 
phenomena,  including  thunderstorms.  The  NEXRAD  is  expected  bo 
significantly  enhcince  the  detection,  cleissification,  auid  tracking  of 
thunderstorms.  The  goal  for  lnstallati<»i  of  the  first  operational  ^tem 
is  Fy-86,  and  the  goal  for  reaching  the  full  system  capability  is  FY-89. 
The  FAA  is  pursuing  the  exploration,  development,  and  inplementation  of 
these  concepts  as  rapidly  as  congressional  funding  and  manning  level 
policies  permit.  Programs  are  also  underway  to  develop  data  link  and 
flight  service  station  (FSS)  automation  capabilities  that  will  facilitate 
the  transmission  of  hazardous  weather  information  to  the  oocdqsit. 

In  view  of  our  progress  with  this  program  euid  the  continuing  R&D  efforts, 
we  believe  the  intent  of  ttiis  reccnmendation  has  been  satisfied. 
Accordingly,  the  FAA  considers  action  ocnpleted  on  Safety 
Recommendation  A-76-32. 

A-76-33.  Install  equipment  capable  of  detecting  variations  in  the  speed 
of  the  longitudinal,  lateral,  and  vertical  oorponents  of  the  winds  as 
they  exist  along  the  projected  takeoff  amd  approach  flightpaths  within 
1  nmi  of  tlie  ends  of  active  runways  which  serve  air  carrier  aircraft. 

FAA  CotTtnent.  The  FAA,  in  conjunction  with  other  goveraient  agencies,  has 
invested  substantial  R&D  resourct;''  in  the  development  of  sensors  to 
detect  variations  in  wind  conpone.its.  These  sensors  include  acoustic 
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radar,  Doppler  radar,  pulsed  laser  Doppler,  FVCW  (frequency 
roodulatioVoontinuous  wave)  radar,  and  acoustic  pulsed  radar.  To  date, 
each  of  these  systems  has  been  found  to  have  technical  or  economic 
limitations  making  inplementation  inpractical. 

Hie  NEXRAD  program  in  which  the  PAA  is  participating  is  ejqpected  to 
invest  even  more  substantieil  resources  in  the  develppnent  of  radar  wind 
shear  detection  equipment.  Hie  product  is  not  anticipated,  however, 
until  late  in  the  1980' s.  Even  then,  because  of  economic  considerations, 
it  may  develop  that  this  capability  may  not  be  Implemented  at  many  of  the 
smaller  air  carrier  serviced  airports. 

Hie  most  promising  method  of  detecting  and  coping  with  wind  shear 
conditions  develc^jed  to  date  incorporates  airborne  sensing  equipment,  a 
knowledge  in  the  cockpit  of  winds  in  the  touchdown  zone  based  on  data 
obtained  from  ground  sensing  equipment,  and  an  electronic  glide  slope 
reference.  As  a  result,  the  PAA  is  increasing  the  nunber  of  Instrument 
Landing  Systems  (ILS's)  at  air  carrier  serviced  airports,  and  imple¬ 
menting  the  Microwave  Landing  System  that  will  provide  electronic  glide 
slope  information  in  locations  where  installation  of  an  ILS  is 
impractical.  In  addition  we  are  proceeding  with  rulemaking  action  to 
require  the  necessary  airborne  equipment,  developing  a  data  link  system 
to  provide  timely  wind  information  as  well  as  other  hazardous  weather 
information  in  the  cockpit,  and,  as  noted  earlier,  we  are  expanding  the 
ground-based  LIWSAS.  Hie  PAA  FSS  Automation  Program  will  also  enhance 
the  transmittal  of  hazardous  weather  informatiai  to  the  cockpit. 

In  consideration  of  these  efforts,  and  in  recognition  of  the 
technological  constraints  associated  with  this  recoranendation,  we  believe 
our  actions  constitute  an  acceptable  alternate  solution  to  satisfy  the 
intent  of  A-76-33.  Accordingly,  the  PAA  considers  action  oorpleted  on 
this  reocmmendation. 

A-76-34.  Require  inclusion  of  the  wind  shear  penetration  capability  of 
an  airplane  as  an  operational  limitation  in  the  airplane's  operations 
manual,  and  require  that  pilots  apply  this  limitation  as  a  criterion  for 
the  initiation  of  a  takeoff  from,  or  an  approach  to,  an  airport  where 
equipment  is  available  to  measure  the  severity  of  a  thunderstorm  or  the 
magnitude  of  change  in  wind  velocity. 

PAA  Comment.  As  we  indicated  in  our  response  to  Recornmendation  A-76-31, 
it  is  possible  to  define  the  acceleration  capability  or  wind  shear 
penetration  capjability  of  an  airpleuie.  It  has  been  found,  however,  that 
translation  of  these  parameters  into  operational  limitations  involves  too 
nany  variables  for  useful  incorporation  into  an  airplane's  operational 
manual.  Hie  FAA  is,  however,  proceeding  with  the  preparation  o£  advisory 
circular  material  dealing  with  installation  and  use  of  airborne  equipment 
to  be  used  by  t.he  aircrew  for  tlie  purpose  addressed  in  the  subject 
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recamendation.  We  will  forward  a  oopy  of  this  matericd  to  the  Board 
when  published.  With  the  publication  of  these  documents,  the  FM 
considers  action  on  Safety  Reoarmendation  A-76-34  caipleted. 

A-76-35.  As  em  interim  action,  install  equipment  capable  of  measuring 
and  transmitting  to  tower  operators  the  speed  eind  direction  of  the 
surface  wind  in  the  immediate  vicinity  of  all  runway  ends  and  install 
lighted  windsodks  near  to  the  side  of  the  runway,  approximately 
1,000  feet  from  the  ends,  at  airports  serving  air  carrier  operations. 

FAA  Ccmnent.  The  FAA  is  installing  a  system  that  provides  for  ooqparison 
of  windspeed  and  direction,  sensed  at  remote  locations  on  the  airport, 
relative  to  those  values  sensed  at  center  field  locations.  This  system 
Ccilled  the  LIWSAS  heus  been  favorably  evaluated  and  is  now  c^rationaLL  at 
24  airports.  There  are  34  more  systems  under  contract,  and  delivery  will 
begin  on  or  eibout  October  1,  1981,  at  the  rate  of  one  per  week  (also  see 
our  response  to  A-76-32). 

We  have  further  considered  the  feasibility  of  a  program  effort  relative 
to  lighted  windsocks.  After  in-depth  study  aux3  discussions,  it  is  still 
our  contention  that  this  concept  has  limited  vcilue,  emd  we  do  not  intend 
to  pursue  a  devel<^jnent  effort. 

Accordingly,  we  believe  our  LIWSAS  evaluaticxi  and  installation  effort 
satisfies  the  intent  of  Safety  Recommendation  A-76-35  and,  therefore,  the 
FAA  considers  action  corpleted  on  this  recommendation. 

A-76-36.  Develop  and  institute  procedures  whereby  approach  controllers, 
tower  controllers,  euid  pilots  are  provided  timely  information  regarding 
the  existence  of  thunderstorm  activity  near  to  departure  or  approach 
f lightpaths. 

FAA  Ccmment.  There  are  currently  18  FAA  Air  Route  Treiffic  Control 
Centers  (AKTCC's)  with  oommissioned  Center  weather  Service  Units  (CWSU). 
Present  plans  Ccill  for  installation  and  testing  of  auto  dial  conference 
call  capeibilities  in  the  CWSU  at  the  Indieuiapolis  ARTCC.  This  will  allow 
the  CWSU  to  provide  weather  information  to  positions  within  terminal 
radar  facilities  and  FSS's  that  have  eui  En  Route  Flight  Advisory  Service 
(EFAS)  function.  We  pleui  to  use  the  FSS  automation  system  conponents  to 
disseminate  weather  information  to  FSS's  and  CWSU's;  and  our  National 
Airspace  Data  Intercheuige  Network  (NADIN)  for  communication  between 
CWSU's  and  FSS's  with  cathode-ray  tube  (CRT)  displays  (1982  budget).  An 
operational  test/evaluation  of  the  Color  Weather  Radar  System  at 
Cleveland  ARTCC  is  scheduled  for  oonpletion  by  the  end  of  the  year.  We 
will  keep  the  Board  informed  of  significemt  progress  in  this  program 
effort. 
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A~76-42.  Expedite  the  research  to  develop  equipment  and  procedures  which 
would  permit  a  pilot  to  treinsition  from  instrument  to  visual  references 
without  degradation  of  vertical  guidance  during  the  final  segment  of  an 
instrunent  approach. 

FAA  Ccmment.  The  FAA  is  proceeding  in  several  areas  with  the  development 
of  equipment  and  procedures  to  permit  transition  from  instriment  to 
visual  references  during  the  final  segments  of  the  instrument  approach. 
Iirplementation  of  autoleind  is  proceeding  with  the  publication  of 
procedures  and  certification  of  aircraft  facilities  and  aircrews  for 
Category  III  operations.  The  FAA  is  expanding  the  iirplementation  of 
ILS's  to  provide  that  service  to  a  wider  user  group  at  more  locations. 

The  FAA  also  hcis  underway  a  program  to  install  additional  Visual  Approach 
Slope  Indicator  (WlSI)  systans  at  some  precision  and  many  nonprecision 
approach  runways.  As  of  June  30,  1980,  the  FAA  had  installed  823  VASI's 
under  the  F&E  program  on  runways  used  by  air  carriers.  Since  our  last 
report  in  1978,  402  of  these  have  been  instcLLled.  Evaluations  of 
variations  to  the  VASI  system  are  edso  underway,  including  the  Precision 
Approach  Path  Indicator,  that  would  provide  additional  information  on 
aircraft  position  with  respect  to  a  selected  glide  slope  relative  to  the 
reference  glide  slope  (ein  adveintage  to  widebody  aircraft). 

The  FAA  has  amended  Parts  91  <ind  121  of  the  Federal  Aviation  Regulations 
to  revise  and  clarify  criteria  for  the  oommencement  and  continuance  of 
instrument  approaches  and  certain  requirements  applicable  to  the 
instrunent  landing  procedures  and  minimums.  TViese  amendments  clarify 
provisions  of  the  current  rules,  add  new  provisions  necessary  to  ensure 
safety  in  landing  in  poor  visibility,  and  update  regulations  to  be 
consistent  with  current  FAA  and  industry  practices  and  procedures. 

In  addition,  research  for  longer  term  solutions  has  been  expedited.  The 
results  of  a  joint  FAVMASA  program  to  determine  the  benefits  to  safety 
during  the  transition  attributable  to  a  head-up  display  of  information 
are  expected  early  in  1981.  Additicxial  study  by  NASA  of  the  contribution 
of  the  head-up  display  to  autoland  operations  is  planned  in  1981. 

Further  understanding  of  the  benefits  and  limitations  of  a  head-up 
display  is  expected  fran  flight  evaluations  to  be  conducted  by  the  FAA  in 
1981-1982  using  head-up-display-equipped  aircraft.  Approval  of  a 
head-up  display  for  use  on  a  supplenental  t>asis  has  been  coiTpleted  on  the 
recently  certificated  DC-9-80  as  a  result  of  experience  gained  by  FM 
certification  specialists  in  the  FAA/l^ASA  program. 

We  believe  these  actions  fully  satisfy  tJie  intent  of  Safety 
Recommendation  A-76-42  and,  accordingly,  the  FAA  considers  action 
corpleted  on  this  recotmendation. 

A-76-43.  Expedite  the  research  to  develop  an  airborne  detectir-i  device 
w,,icn  v.’ill  alert  a  pilot  to  tlie  need  for  rapid  correofive  measures  as  an 
av.'.jlane  encounters  a  wind  shear  condition. 
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FAA  Ccnrnent.  As  a  result  of  ein  extensive  4-year  study  conducted  by  the 
FAA,  with  the  suppc  t  of  NASA  and  industry,  the  FAA  has  concluded  that 
practical  solutions  are  available  that  will  make  it  [xussible  to  avoid 
many  of  the  problenis  experienced  by  air  carriers  involved  In  wind  shear 
encounters.  These  various  solutions  are  addressed  herein  in  our  cannents 
responding  to  Safety  Reocrmendat ions  A-76-31  tlurough  A-76-36. 

Accordingly,  the  FAA  considers  action  on  Safety  RecornmenJation  A-76-43 
ccmpleted. 

A-76-44.  Expedite  the  development  of  a  program  leading  to  the  production 
of  accurate  and  timely  forecasts  of  wind  shear  in  the  terminal  area. 

FAA  Coiment.  Please  refer  to  our  response  to  Safety  I-teccmienda- 
tion  A-76-35.  We  believe  our  progress  with  the  LLWSAS  satisfies  tiie 
intent  of  this  recommendation.  Moreover,  in  our  response  to  A-76-31,  we 
refer  to  research  programs  initiated  by  the  FAA  in  conjunction  with  the 
National  Severe  Storm  Laboratory,  the  Department  -^f  Oomnerce,  and  NASA  to 
determine  the  magnitude  of  windspeed  ccnponent  changes  associated  with 
thunderstorms.  As  stated  earlier,  these  efforts  are  continuing.  Also  in 
this  response  to  A-76-31,  ws  describe  additional  programs  by  the  FAA  and 
NASA  v^iich  are  designed  to  evaluate  the  usefulness  of  airborne  weather 
radar  to  identify  areas  of  hazardous  wind  shear,  and  collection  and 
analyses  of  severe  weather  windspeed  conponent  data  from  instrumented 
towers.  Finally,  we  are  working  closely  with  the  National  Weather 
Service  in  evaluating  tlie  feasibility  of  recording  equipment  to 
continuously  record  wind  direction  and  speed  at  airports  where  lx?arly 
surface  weather  observations  are  irede.  We  will  address  this  effort  in 
more  detail  in  our  response  to  Safety  Recotimendation  A-80-141,  which  is 
currently  in  preparation.  In  consideraticxi  of  these  continuing  efforts, 
the  FAA  considers  action  on  Safety  Recorfmendation  A-76-44  conpleted. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


rvclioncl  TrensportaCEon  Scic  iy  T  of.rd 

Wdbfiington,  D  C  20194 

Office  of  the  Chaimian 

April  3 " ,  39'' 

Honorable  J.  Lynn  Helms 
Administrator  Designate 
Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

As  a  result  of  the  Eastern  Airlines  Boeing  727  accident  near  the  John  F. 
Kennedy  International  Airport  at  New  York  on  June  24,  1975,  the  Safety  Board 
made  14  recommendations  to  the  Federal  Aviation  Administration  (I'AA)  .  At  tl.e 
last  two  NTSB/FAA  Quarterly  Meetings,  thg  FAA  staff  was  advised  that  a  mirl'i-r 
of  these  recommendations  wore  in  an  open  status  awaiting  a  further  rtsjieii'.e 
from  t!io  FAA. 

Also,  in  reply  to  a  written  request  for  an  updated  status  report,  we  w'ere 
advised  on  July  28,  1980,  to  expect  an  answer  in  the  near  future.  We  are 
nxious  to  evaluate  the  progress  of  these  recommendations  and  would  very  m\ich 
ppreciate  an  updated  status  report. 
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National  Transportation 
Safety  Board 

\A/ashingtori  D  C  ?0594 


July  21,  1980 

Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  tlr.  Bond; 

As  a  result  of  the  Eastern  Airlines  Boeing  727  accident  near  the 
John  F.  Kennedy  International  Airport  at  New  York  on  June  24,  1975,  the 
Safety  Board  made  14  recommendations  to  the  Federal  Aviation  Admin¬ 
istration  (FAA).  At  the  last  NTSB/FAA  Quarterly  Meeting  held  on  March  12, 
1980,  the  FAA  staff  were  advised  that  a  number  of  these  recommendations 
were  in  an  open  status  awaiting  a  further  response  from  the  FAA.  In 
order  to  evaluate  the  progress  of  the  recommendations  and  update  the 
public  docket,  we  would  appreciate  an  updated  status  report. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATJON 

FtOriRAL  AVIATION  ADMINISTRATION 


WASHINGTON,  DC  20591 


OFFICE  0< 

THf  ADM/NIST«J»toW 


Honorable  Webst(?r  B.  Todd,  Jr. 

Chairman,  National  Transportation  Safet>'  Board 
800  Independence  Avenue,  S.W. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman; 

This  is  in  response  to  NTSB  Safety  Recommendations  A-76-31 
througli  44. 

Recommendation  No.  1.  Conduct  a  research  program  to  define  and 
classify  the  level  of  ilight  hazard  of  thunderstorms  using  specific- 
criteria  for  the  severity  of  a  thunderstorm  and  the  magnitude  of 
change  of  the  windspeed  components  measured  as  a  function  of 
distance  along  an  airplane's  departure  or  approach  flight  track 
and  establish  operational  limitations  based  upon  these  criteria. 

Comment.  Tlie  Federal  Axhation  Administration  (FAA)  has  already 
initiated  a  research  program  in  conjunction  -with  tlie  National  Severe 
Storms  Laboratory  to  determine  the  magnitude  of  -windspeed  compo¬ 
nent  changes  in  thunderstorms  by  using  a  highly  instrumented  aircraft 
to  penetrate  actual  thunderstorms.  The  associated  characteristics 
of  the  thunderstorms  and  level  of  flight  hazard  are  currently  being 
investigated  in  a  second  research  program  which  will  determine  the 
detrimental  effects  on  aircraft  performance  and  controllability-  as  a 
function  of  windspeed  component  changes.  If  the  results  of  this  research 
sliow  tiiat  meaningful  and  clearly  defined  operational  limitations  can  be 
established  based  upon  these  criteria,  then  we  may  proceed  with 
appropriate  rulemaking.  We  expect  to  complete  tlie  research  b-s- 
December  1978. 

Recommendation  No.  2.  Expedite  the  program  to  develop  and  install 
equipment  which  would  facilitate  the  detection  and  classification,  by- 
severity,  of  thunderstorms  within  5  nmi  of  the  departure  or  threshold 
ends  of  active  runways  at  airports  having  precision  instrument 
approaches. 

Comment.  Experimental  thunderstorm  gust  front  detection  systems 
will  be  tested  on  a  high  priority  basis  beginning  this  summer  at  Chicago 
O'llare  and  Dulles  Airports.  These  test  systems  should  pro-vide  us  with 
the  data  required  to  design  a  production  system  which  could  provide 


JUL  7  igTC. 


2 


sufficient  warning  of  the  approach  of  any  hazardous  tliunderstiu  ii!  inisl 
fronts.  In  addition,  we  have  completed  testing  and  are  presently 
preparing  procurement  specifications  for  a  radar  display  device  which 
will  portray  thunderstorm  location  and  severity  derived  Vppm  ^ii 
existing  remote  wcatlier  or  long  range  radar.  The  inforniatioh  is  ^ 
transmitted  digitally  over  telephone  lines  to  tlie  display  located  in 
appropriate  air  traffic  control  sites. 

Recornmendation  No.  3.  Install  equipment  capable  of  detecting 
variations  in  tlie  speed  of  the  longitudinal,  lateral,  and  vertical 
components  of  the  winds  as  they  exist  along  tlie  projected  takeoff  and 
approach  flightpaths  within  1  nmi  of  the  ends  of  active  runways  which 
serve  air  carrier  aircraft. 

Comment.  The  equipment  described  by  the  NTSB  in  this  recominen- 
dation  does  not  currently  exist  and,  therefore,  no  installations  are 
possible  at  tliis  time.  However,  the  FAA,  in  conjunction  witii  otlier 
government  agencies,  has  programs  underway  to  develop  and/or  refine 
sensors  which  are  capable  of  detecting  variations  in  wind  coinjionents. 
These  sensors  include  acoustic  doppler,  doppler  radar,  pulsed  laser 
doppler,  FM/CW  radar,  and  acoustic  pulsed  radar.  Each  of  those 
systems  has  its  own  technical  and  economic  advantages  and  limitations; 
FAA  is  striving  to  determine  as  rapidly  as  possible  which  of  the  many 
candidates  offer  tlie  greatest  enhancement  to  safety  along  tlie  lines 
of  this  recommendation  with  an  acceptable  cost.  We  expect  to 
complete  this  by  June  1978. 

Recommendation  No.  4.  Require  inclusion  of  the  wind  shear 
penetration  capability  of  an  airplane  as  an  operational  limitation 
in  the  airplane's  operations  manual,  and  require  that  pilots  apply 
this  limitation  as  a  criterion  for  the  initiation  of  a  takeoff  from, 
or  an  approach  to,  an  airport  where  equipment  is  available  to 
measure  the  severity  of  a  thunderstorm  or  the  magnitude  of  change 
in  wind  velocity. 

Comment.  As  stated  in  our  response  to  tlie  first  recommendation, 
we  ai’e  currently  pursuing  the  research  necessary  to  establish  wind 
shear  related  operational  limitations  for  general  aircraft  types. 
Regulatory  steps  must  await  the  successful  completion  of  tlie  research 
and  the  installation  of  appropriate  measurement  equipment. 

Recommendation  No.  5.  As  an  interim  action,  install  equipment 
capable  of  measuring  and  transmitting  to  tower  operators  tlie  speed 
and  direction  of  the  surface  wind  in  the  immediate  vicinity  of  all 
runway  ends  and  install  lighted  ivindsocks  near  to  the  side  of  tlic 
runway,  approximately  1,000  feet  from  the  ends,  at  airports  serving 
air  carrier  operations. 
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Comment.  At  present,  we  are  installing  anemometers  near  six 
runway  ends  at  Chicago  O'Hare  Airport,  and  we  are  planning  to 
make  similar  installations  at  Atlanta,  Houston,  and  Denver. 
However,  at  present,  there  is  disagreement  between  aviation 
meteorological  experts  as  to  whether  the  most  appropriate 
location  for  anemometers  is  at  the  runway  threshold,  the 
middle  marker,  or  the  outer  marker.  Other  experts  feel  that 
microbarographs  arc  superior  to  anemometers  in  detecting  tlie 
most  hazardous  conditions.  FAA  is  currently  conducting 
research  to  answer  these  questions  before  spending  large  sums 
of  money  on  installations  which  may  later  prove  to  be  ineffective. 
(I'^or  example,  the  NTSB's  proposed  wind  measurement  location 
would  probably  be  ineffective  in  the  case  of  a  departing  aircraft 
encountering  a  thunderstorm  gust  front  shear  just  past  the 
departure  end  of  the  runway.)  We  expect  to  complete  this 
research  by  December  1978. 

We  believe  that  lighted  windsocks  are  of  limited  value  and  may  be 
a  distraction  to  pilots  during  low  ceiling /visibility  operations. 

Recommendation  No.  6.  Develop  and  institute  procedures  whereby 
approach  controllers,  tower  controllers,  and  pilots  are  provided 
timely  information  regarding  the  existence  of  thunderstorm 
activity  near  to  departure  or  approach  flightpatlis. 

Comment.  Action  on  this  recommendation  would  be  redundant 
as  the  I^'AA  has  existing  programs  informing  control  personnel 
and  users  regarding  thunderstorm  activity.  Part  of  the  existing 
system  includes  National  Weather  Service  (NWS)  data,  visual 
observation,  radar  data  and  pilot  reports.  It  should  be  noted 
that  our  on-going  "thunderstorm  activity"  information  is  just 
one  of  the  many  diversified  and  necessary  types  of  weather  data 
integral  to  the  system  (National  Airspace  System),  and  provided 
through  existing  procedures  and  programs.  A  sampling  of  otlier 
significant  weather  information  includes  reports  concerning  areas 
of  strong  frontal  activity,  squall  lines,  widespread  fog,  moderate 
to  heavy  icing,  turbulence,  or  similar  conditions  pertinent  to  the 
safety  of  flight.  In  our  efforts  to  improve  existing  procedures, 
arrangements  have  been  agreed  to  between  the  FAA  and  NWS  to 
test  a  procedure  to  alert  elements  of  the  air  traffic  control 
system  and  airborne  pilots  of  thunderstorms  observed  by  NWS 
weather  radars  30  miles  or  closer  to  any  of  five  major  terminals 
in  the  Washington,  D.  C.,  and  New  York  City  areas. 

The  test  has  been  arranged  to  determine  whether  this  type  of 
information  may  bo  effective  operationally  to  enhance  safety. 
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The  test  will  involve  NWS  weather  radars  at  Patuxent  River, 
Maryland,  Atlantic  City,  New  Jersey,  and  New  York  City,  New 
York.  FAA  facilities  participating  in  the  test  will  include  Central 
Flow  Control  Facility,  Leesburg,  Virginia,  and  Islip,  New  York, 
Air  Route  Traffic  Control  Centers  (ARTCCs),  and  Air  Traffic 
Control  Towers  at  LaGuardia,  New  York,  J.  F.  Kennedy,  New 
York,  Philadelphia,  Pennsylvania,  Newark,  New  Jersey,  and 
Washington  National  Airport. 

NWS  weather  radar  observers,  upon  detecting  a  strong  weather 
return,  will  notify  the  duty  meteorologist  at  the  FAA's  Central 
Flow  Control  Facility  advising  him  of  the  location,  intensity, 
and  movement  of  the  storm.  The  Central  Flow  Control  Facility 
meteorologist  will  then  alert  the  appropriate  air  traffic  control 
tower  and  air  route  traffic  control  center.  These  facilities,  in 
turn,  will  advise  pilots  operating  in  the  affected  area. 

Test  procedures  will  be  in  effect  from  June  1  through  October  31. 
An  evaluation  of  the  effectiveness  of  the  test  will  determine 
whether  to  extend,  expand,  or  curtail  the  effort. 

Comments  from  the  aviation  industry  are  solicited  for  use  in 
evaluation. 

Recommendation  No.  7.  Revise  appropriate  air  traffic  control 
procedures  to  specify  that  the  location  and  severity  of  thunder¬ 
storms  be  considered  in  the  criteria  for  selecting  active 
runways. 

Comment.  The  apparent  concern  of  tlie  NTSB,  i.e.,  adverse 
winds  associated  with  thunderstorm  activities,  may  he  widely 
separated  from  the  actual  observable  thunderstorm  activity. 
Accordingly,  runway  selection  on  the  basis  of  other  than  known 
winds  actually  affecting  the  xnmway  in  use  could  very  easily 
result  in  operational  conditions  not  acceptable  by  users  and, 
in  fact,  have  an  adverse  effect/impact  on  safety  in  the  system. 

We  believe  the  present  air  traffic  control  procedures,  which 
require  aircraft  to  be  informed  of  phenomena  likely  to  produce 
an  adverse  safety  effect  and  those  requiring  avoidance  of  known 
areas  of  possible  hazard  to  safety,  provide  the  best  current 
means  of  providing  pilots  the  information  they  need  to  assess 
and  determine  the  most  appropriate  action  for  their  operation. 
Decisions  of  this  nature  must  remain  with  the  pilot. 

Insofar  as  severity  is  concerned,  air  traffic  control  has  no 
present  effective  means  of  assessing  the  current  severity  of 
thunderstorm  activity  or  the  area  of  airspace  that  may  be 
affected. 
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Recommendation  No.  8.  Modify  or  expand  air  traffic  controUer 
training  programs  to  include  information  concerning  the  effect 
that  winds  produced  by  thunderstorms  can  have  on  an  airplane's 
flightpath  control. 

Comment.  The  FAA  Academy  portion  of  the  Air  Traffic  Training 
iProgram  which  began  on  January  13  contains  a  lesson  on 
"Turbulence  and  Jetstreams."  The  lesson  includes  categories 
of  turbulence  intensity.  Types  of  turbulence  on  an  airplane's 
flightpath  control  is  covered  in  great  detail.  As  we  learn  more 
about  the  causes  and  effects  of  wind  shear,  our  training  syllabus 
will  be  modified  accordingly. 

Recommendation  No.  9.  Modify  initial  and  recurrent  pilot  training 
programs  and  tests  to  require  that  pilots  demonstrate  tlieir 
knowledge  of  the  low-level  wind  conditions  associated  with  mature 
thunderstorms  and  of  the  potential  effects  these  winds  might  have 
on  an  airplane's  performance. 

Comment.  Air  Carrier  Operations  Bulletin  No.  75-8,  Subject: 

Low  Level  Wind  Shear,  was  issued  on  December  30,  1975.  This 
bulletin  requires  our  principal  operations  inspectors  to  ensure 
compliance  with  the  recommendations  enumerated  in  this  item. 

An  advisory  circular  on  wind  shear  phenomena  was  published 
on  April  8.  This  circular  will  be  of  value  to  both  air  carrier 
and  general  aviation  pilots. 

Recommendation  No.  10.  Expedite  the  program  to  develop,  in 
cooperation  with  appropriate  Government  agencies  and  industry, 
typical  models  of  environmental  winds  associated  with  mature 
thunderstorms  which  can  be  used  for  demonstration  purposes 
in  pilot  training  simulators. 

Comment.  The  FAA,  in  conjunction  with  the  National  Aeronautics 
and  Space  Administration  (NASA)  and  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA),  has.  already  developed 
models  of  environmental  winds  associated  with  mature  thunder¬ 
storms  and  is  currently  testing  them  in  a  piloted  simulator. 

We  will  make  these  models  available  to  operators  of  pilot  training 
simulators.  We  expect  the  model  to  be  available  by  October  1976. 

Recommendation  No.  11.  Place  greater  emphasis  on  the  hazards 
of  low-level  flight  through  thiuiderstorms  and  on  tlie  effects  of 
wind  shear  encoiuiter  in  the  Accident  Prevention  Program  for  the 
benefit  of  general  aviation  pilots. 
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Comment.  We  concur  witli  this  rcommencJation.  Wo  believe  that 
forceful  instruction  and  pilot  tests  on  the  knowledge  of  hazartls  of 
low-level  wind  shear  will  reinforce  the  pilot's  respect  for  this 
particular  weather  phenomenon.  Air  taxi  pilots  are  now  required 
to  demonstrate  this  knowledge  during  initial  and  recurrent  pilot 
training  (Handbook  8430.  lA,  Operations  Bulletin  75-4).  Additionally, 
an  FAA  Advisory  Circular,  Low  Level  Wind  Shear,  was  published 
April  8. 

Accident  prevention  specialists  will  continue  to  emphasize  the 
hazards  of  marginal  weather  operations,  particularly  around 
thunderstorm  activity. 

Recommendation  No.  12.  Expedite  the  research  to  develop  equip- 
ment  and  procedures  which  would  permit  a  pilot  to  transition  from 
instrument  to  visual  references  without  degradation  of  vertical 
guidance  during  the  final  segment  of  aui  instrument  approach. 

Comment.  The  FAA  is  currently  installing  over  100  additional 
VASl  systems  over  the  next  two  years  to  facilitate  the  pilot's 
transition  from  instrument  to  visual  vertical  guidance  on 
approach.  In  addition,  we  have  just  initiated  a  program  to 
examine  the  heads-up  display  as  an  aid  in  providing  vertical 
guidance  in  both  v.and  shear  and  other  meteorological 
environments.  We  expect  to  complete  this  examination  by 
September  1978. 

Recommendation  No.  13.  Expedite  the  research  to  develop  an 
airborne  detection  device  which  will  alert  a  pilot  to  the  need 
for  rapid  corrective  measures  as  an  airplane  encounters  a 
wind  shear  condition. 

Comment.  The  FAA  is  already  well  underway  with  two  separate 
research  programs  to  identify  such  a  device.  The  programs 
involved  tlie  use  of  a  piloted  simulator  and  a  nonpiloted  digital 
aircraft  simulator,  respectively.  Final  reports  will  be  available 
soon  from  tlie  first  phase  of  both  programs,  and  second  phases 
will  be  initiated  soon  to  complete  development  of  an  airborne 
wind  shear  detection  device.  We  expect  completion  of  these 
programs  by  December  197G. 

Recommendation  No.  14.  Expedite  the  development  of  a  program 
leading  to  tlie  production  of  accurate  and  timely  forecasts  of 
wind  shear  in  the  terminal  area. 
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Comment, 


The  National  Weather  Service  has  responded  positively 
request  to  provide  wind  shear  forecasts  at  eight  major 


east  coast  terminals.  A  six-month  test  will  begin  in  August  1976. 


Sincerely, 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 

FOR  RELEASE:  6:30  A.M.>  e.d.t..  APRIL  1.  1976 

(202)  426-8787  '  ISSUED:  April  1,  1976 


Forwarded  to; 

Honorable  John  L.  WcLucas 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENOATION(S) 
A-76-31  through 


On  June  2k,  1975»  Eastern  Air  Lines  Flight  66,  a  Boeing  727, 
crashed  during  a  precision  instrument  approach  to  the  John  F.  Kennedy 
International  Airport,  Jamaica,  New  York.  One  hundred  and  thirteen 
persons  died  from  the  injuries  that  they  received. 

The  National  Transportation  Safety  Board’s  investigation  of  the 
accident  disclosed  that  the  aircraft  developed  a  high  descent  rate  as 
it  passed  through  or  below  the  base  of  a  mature  thunderstorm.  The 
storm  was  astride  the  approach  course  and  approximately  1  mile  from 
the  end  of  the  runway.  The  pilots  of  other  flights  which  preceded 
Flight  ^6  on  the  approach  reported  that  they  too  had  encountered 
problems  in  controlling  their  aircraft  to  maintain  a  safe  approach 
profile.  These  aircraft  avoided  an  accident  possibly  because  the 
prevailing  conditions  were  less  severe  or  because  the  pilots  recognized 
and  responded  to  the  situation  faster  than  the  pilots  of  Flight  66. 

A  study  of  flight  recorder  data  taken  frcm  these  flights  showed 
that  the  performance  of  each  of  the  aircraft  was  affected  by  the  strong 
vertical  drafts  and  changes  in  the  direction  of  the  horizontal  winds  in 
the  vicinity  of  the  thunderstorm.  When  a  simulator,  modeled  to  repro¬ 
duce  the  aerodynamic  characteristics  of  the  B-727,  was  exposed  to  these 
approach  conditions,  it  became  evident  that  the  ability  of  an  airplane 
to  negotiate  a  safe  landing  or  even  a  missed  approach  was  marginal. 

In  the  case  of  Flight  66,  impact  might  possibly  have  been  avoided  had 
the  flightcrew  recognized  the  onset  of  the  descent  rate  more  quickly. 
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However,  even  though  they  had  been  alerted  to  a  wind  shear  condition, 
the  crew  probably  did  not  anticipate  the  rapid  change  In  the  airplane’s 
flight  profile.  Also,  since  they  had  both  the  approach  lights  and 
subsequently  the  runway  in  sight,  they  were  probably  relying  on  visual 
cues  for  guidance,  particularly  since  the  glldeslope  was  designated 
unusable  below  200  feet.  There  were  no  visual  aids  such  as  VASI  to 
help  them  detect  the  deviation  below  a  safe  glidepath. 

The  circumstances  of  this  accident  are  similar  to  those  of  other 
accidents  which  have  been  investigated  by  the  Safety  Board.  On  May  18, 
1972,  an  Eastern  Air  Lines  Douglas  DC-9-31  touched  down  hard  on  the 
runway  at  Fort  Lauderdale,  Florida;  the  airplane  was  destroyed  and  three 
persons  were  injured.  On  July  23,  1973i  an  Ozark  Air  Lines,  Inc., 
Fairchild  Hiller  IH-227B  crashed  while  on  a  precision  approach  to  the 
Lambert-St.  Louis  International  Airport,  St.  Louis,  Missouri.  Thirty- 
seven  passengers  died  in  that  crash.  On  January  30,  197**,  a  Pan  American 
World  Airways,  Inc.,  Boeing  707  crashed  while  on  approach  to  Pago  Pago, 
American  Samoa,  killing  96  persons.  In  all  of  these  crashes,  the  air¬ 
planes  were  penetrating  heavy  rain  and  probably  the  adverse  wind 
conditions  associated  with  a  mature  thunderstorm. 

The  potential  hazards  of  flight  through  or  below  a  fully  developed 
thunderstorm  are  well  recognized.  In  fact,  most,  if  not  all,  air  carrier 
operations  have  established  a  policy  to  avoid  the  Intense  radar  echoes 
by  20  miles  or  more  when  flying  at  cruising  altitudes.  Ttils  policy  is 
consistent  with  Advisory  Circulars  00-24  and  90-12A.  In  the  terminal 
environment,  however,  there  appears  to  be  a  tendency  on  the  part  of 
pilots,  as  well  as  traffic  controllers,  to  let  the  desire  for  an 
uninterrupted  flow  of  traffic  Interfere  with  an  objective  evaluation 
of  the  hazard  potential  of  approaches  through  or  under  thunderstorms. 
Consequently,  approaches  are  being  conducted  through  these  hazardous 
conditions  during  what  is  perhaps  the  most  critical  phase  of  flight  ~ 
vhen  the  aircraft  la  at  low  altitude,  with  little  airspeed  margin,  and 
with  the  aizplane  in  a  high  drag  configuration. 

The  Safety  Board  recognizes  the  problcaos  in  the  terminal  c  rea  which 
stem  from  traffic  density,  air  traffic  control  coordination  requirements, 
complex  departure  and  arrival  routes,  and  adjacent  airports.  These 
factors,  eombined  with  the  characteristics  of  rapidly  developing  thunder¬ 
storms  end  the  limited  weather  detection  capability  of  the  ATC  radar 
equipment,  hinder  the  coordinated  effort  which  muat  be  made  by  pilots 
and  controllers  to  avoid  thunderstorms.  Nevertheless,  the  Safety  Board 
believes  that  these  problems  can  and  must  be  resolved  in  order  to  prevent 
more  accidents  of  this  kind. 
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Since  1973»  ^he  Safety  Board  has  Bubmitted  to  the  Administrator, 
Federal  Aviation  Administration,  eight  specific  recommendations  which 
can  be  directly  related  to  accidents  involving  approaches  through 
conditions  similar  to  those  encountered  by  Flight  66.  Copies  of  these 
recomroendations  and  the  Administrator's  responses  are  attached.  The 
recomnendatlons  concerned  such  areas  as  the  expansion  of  authority  for 
air  traffic  controllers  to  deny  approaches  or  takeoffs  through  thunder¬ 
storms,  the  development  of  ATC  radar  with  better  severe  weather  detection 
capability,  the  implementation  of  better  systems  to  relay  severe  weather 
warnings  to  pilots,  the  Installation  of  VASI  on  all  Instrument  runways, 
the  issuance  of  training  material  and  improvements  in  training  programs 
to  stress  the  effect  of  wind  shear  on  an  airpleme's  flightpath  control, 
and  the  development  of  wind  shear  detection  devices. 

The  FAA  has  expressed  agreement  with  many  of  these  reccmmendations 
and  in  some  cases  action  has  been  taken  to  ccmply.  In  other  cases, 
action  has  not  been  taken. 

The  Safety  Board  believes  that  the  continuing  occurrence  of  approach 
accidents  involving  passage  of  an  airplane  through  or  below  thunderstorms 
Indicates  that  more  positive  and  more  immediate  actions  are  necessary. 
Accordingly,  the  National  Transportation  Safety  Board  recommends  that 
the  Federal  Aviation  Administration,  in  coordination  with  the  National 
Oceanic  and  Atmospheric  Administration,  where  appropriate: 

1.  Conduct  a  research  program  to  define  and  classify  the 
level  of  flight  hazard  of  thunderstorms  using  specific 
criteria  for  the  severity  of  a  thunderstorm  and  the 
magnitude  of  change  of  the  wind  speed  components  mea¬ 
sured  as  a  function  of  distance  along  an  airplane's 
departure  or  approach  flight  track  and  establish 
operational  limitations  based  upon  these  criteria. 

(Class  II  -  Priority  Followup) 

2.  Expedite  the  program  to  develop  and  install  equipment 
which  would  facilitate  the  detection  and  classification, 
by  severity,  of  thunderstorms  within  5  nml  of  the  depar¬ 
ture  or  threshold  ends  of  active  runways  at  airports 
having  precision  instrument  approaches.  (Class  II  - 
Priority  Followup) 

3.  Install  equipment  capable  of  detecting  variations  in 
the  speed  of  the  longitudinal,  lateral,  and  vertical 
ccnponentB  of  the  winds  as  they  exist  along  the  pro¬ 
jected  takeoff  and  approach  fllghtpaths  within  1  nml 
of  the  enda  of  active  runways  which  serve  air  carrier 
aircraft.  (Class  II  -  Priority  Followup) 
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U.  Require  Inclueion  of  the  wind  shear  penetration 
capability  of  an  airplane  as  an  operational 
limitation  in  the  airplane's  operations  manual, 
and  require  that  pilots  apply  this  limitation  as 
a  criterion  for  the  Initiation  of  a  takeoff  from, 
or  an  approach  to,  an  airport  where  equipment  is 
available  to  measure  the  severity  of  a  thunderstorm 
or  the  magnitude  of  change  in  wind  velocity. 

(Class  II  -  Priority  Followup) 

5.  As  an  Interim  action.  Install  equipment  capable  of 
measuring  and  transmitting  to  tower  operators  the 
speed  and  direction  of  the  surface  wind  in  the 
Immediate  vicinity  of  all  runway  ends  and  install 
lighted  windsocks  near  to  the  side  of  the  runway, 
approximately  1,000  feet  from  the  ends,  at  airports 
serving  air  carrier  operations.  (Class  I  -  Urgent 
Followup ) 

6.  Develop  and  institute  procedures  whereby  approach 
controllers,  tcx»er  controllers,  and  pilots  are 
provided  timely  information  regarding  the  existence 
of  thunderstorm  activity  near  to  departure  or 
approach  flightpaths.  (Class  I  -  Urgent  Followup) 

7.  Revise  appropriate  air  traffic  control  procedures 
to  specify  that  the  location  and  severity  of 
thunderstorms  be  considered  in  the  criteria  for 
selecting  active  runways.  (Class  I  -  Urgent  Followup) 

8.  Modify  or  expand  air  traffic  controller  training 
programs  to  include  information  concerning  the  effect 
that  winds  produced  by  thunderstorms  can  have  on  an 
airplane's  flightpath  control.  (Class  III  -  Longer- 
Term  Followup) 

9.  Modify  initial  and  recurrent  pilot  training  prograins 
and  tests  to  require  that  pilots  demonstrate  their 
knowledge  of  the  low-level  wind  conditions  associated 
with  mature  thunderstorms  and  of  the  potential  effects 
these  winds  might  have  on  an  airplane's  performance, 
(class  II  -  Priority  Followup) 
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10.  Expedite  the  program  to  develop,  in  cooperation  with 
appropriate  Government  agencies  and  Industry,  typical 
models  of  environmental  winds  associated  with  mature 
thunderatoras  which  can  be  used  for  demonstration 
purposes  In  pilot  training  simulators.  (Class  III  - 
Longer-Term  Followup) 

11.  Place  greater  esnphasls  on  the  hazards  of  low-level 
flight  through  thunderstorms  and  on  the  effects  of 
wind  shear  encounter  in  the  Accident  Prevention 
Program  for  the  benefit  of  general  aviation  pilots. 
(Class  II  -  Priority  Followup) 

12.  Eiqpedlte  the  research  to  develop  equipment  and 
procedures  which  would  permit  a  pilot  to  transition 
from  instrument  to  visual  references  without  degra¬ 
dation  of  vertical  guidance  during  the  final  segment 
of  an  Instrument  approach.  (Class  III  -  Longer-Term 
Followup ) 

13.  Expedite  the  research  to  develcfp  an  airborne  detection 
device  which  will  alert  a  pilot  to  the  need  for  rapid 
corrective  measures  as  an  airplane  encounters  a  wind 
shear  condition.  (Class  III  -  Longer-Term  Followup) 

lU.  Expedite  the  development  of  a  program  leading  to  the 
production  of  accurate  and  timely  forecasts  of  wind 
shear  in  the  terminal  area.  (Class  III  -  Longer-Term 
Followup) 

TODD,  Chairman,  McADA^6,  THAYER, 
concurred  In  the  above  recommendations 


By: 


Attachments 

THESE  KBCOMMENDATIOHS  VflLL  BE  RELEASED  TO  THE  PUBLIC  ON  THE 
ISSUE  DATE  SHOWN  ABOVE.  BO  PUBLIC  DISSEMINATION  OF  THE  CONTENTS 
OF  THIS  DOCUMENT  SHOULD  BE  MADE  PRIOR  TO  THAT  DATE. 


US  Departmen" 
of  Transporfofion 

Federal  Aviation 
Administration 


September  2,  1981 


Ihe  Honorable  James  B.  King 
Chairnran,  Nationcil  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washingtcai,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Reocrmendation  A-7J-59  issued 
November  12,  1971,  and  supplements  our  most  recent  letter  of  February  7, 

1979.  This  also  responds  to  your  letter  of  ^ril  10,  1981,  in  wtiich  you 
requested  a  further  progress  report  regarding  actions  to  be  taken  b^'  the 
Federal  Aviation  Administration  (FAA)  relative  to  the  recxunmendations  of  the 
Special  Aviation  Fire  cind  Explosion  Reduction  (SAFER)  Advisory  Comnittee. 

A-71-59.  The  Federal  Aviation  Administration  initiate  action  to  incorporate 
in  l.ts  airworthiness  requirements,  a  provision  for  fuel  system  fire  safety 
devices  which  will  be  effective  in  the  prevention  and  control  of  botJi 
in-flight  and  postcrash  fuel  system  fires  and  explosions.  It  is  further 
recomrended  that  rulemaking  action  in  this  matter  specifically  apply  to 
future  passenger-carrying  aircraft  in  the  transport  category,  and  that 
consideration  be  given  to  an  adaptation  to  all  other  passenger-carrying 
aircraft  now  in  service. 

FAA  Connent.  The  FAA  has  a  study  underway  which  addresses  the  SAFER  Advisory 
Caimittee  recamendations  to  require  fuel  tank  vent  protection  during  ground 
fires,  and  design  practices  that  maximize  the  probability  of  engine  fuel 
supply  shutoff  in  potential  fire  situations.  These  SAFER  reoormendations 
pertain  to  the  hazard  of  explosions  of  undamaged  fuel  tanks  in  postcrash  fire 
accidents.  If  the  study  indicates  the  potential  benefits  to  society  outweigh 
the  potential  costs  of  inplementation  of  the  recctnmendations,  the  FAA  will 
consider  the  recoimendation  and  alternatives  for  acoonplishing  the  intent  of 
the  reooramendation. 

In  accordance  with  your  request  of  /^ril  10,  1981,  the  following  progress 
report  updates  the  status  of  various  SAFER  recommendations: 

AI/riMISTING  KEROSENE  (AMK).  Research  eind  develo[jnent  oL  antimisting  kerosene 
as  a  means  of  reducing  hazards  associated  witli  post-crash  fires  is  scheduled 
for  oofipletion  in  1984.  An  AMK  Conference  was  conducterJ  at  tJie  FAA  leclinical 
Center  on  February  18  and  19,  1981.  A  ccpy  of  the  Conference  ProccHKiings, 
Report  No.  FAA-CT-81-181,  is  enclosed. 


REDUCED  FLASH  POI>rr  KEROSEI.T  FUEL.  The  FAA  has  a  prograT.  underway  to 
evaluate  the  fire  safety  inpact  of  using  kerosene  with  a  reduced  flash 
points. 
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NTSB/FAft  EXPANDED  ACCIDEtxiT  INVESTIGftTICM.  Ihe  revised,  WTSB-develoFXKJ 
accident  reporting  form,  bo  provide  more  information  concerning  occupant 
survivability  in  transport  aircraft  operating  as  air  carriers,  appears 
responsive  to  the  SAFER  Ccximittee  recormendation.  FAA  regional  offices  wilJ 
review  the  form  and  provide  ooments  to  headquarters.  A  consolidated 
response  to  the  Board  will  be  provided  once  the  regional  coments  are? 
received  and  reviewed. 

CRASH  SCENARIO  DEFINITICtJ.  The  FAA  is  establishing  aircraft  crash  scenarios 
with  increased  enph^is  on  post-crash  fuel  system  damage  and  the  effects  or, 
cabin  fire  safety.  A  nLii±)er  of  scenarios  have  been  defined  and  selection 
will  be  OQTipleted  in  1981.  The  developrrent  of  an  analytical  method  to 
introduce  the  crash  scenario  loads  into  a  given  design  constitutes  a  major 
effort.  This  program  nust  also  include  means  to  determine  loads  imparted  to 
fuselage,  seats,  and  other  aircraft  oonponents.  The  development  and 
Vedidation  of  such  a  method  will  require  research  into  the  year  1985. 

CRASH  RESISTAm'  FUSELAGE  FUEL  SYSTEM.  The  FAA  plans  to  establish  feasibility 
of  crash  resistant  fuselage  fuel  system  design  criteria  for  transport 
category  aircraft  by  the  end  of  1985. 

CABIN  MATERIALS.  The  FAA  has  oonpleted  a  series  of  tests  necessary  to 
establish  the  contribution  of  current  interior  cabin  materials  to  the 
post-crash  fire  hazard.  We  are  now  in  the  process  of  evaluating  the  results 
of  these  tests. 

S^T  FIRE  BLOCKING  LAYER  COf'JCEPT.  We  have  made  substantial  progress  on  fire 
blocking  layers  for  seat  cushions.  Several  prototype  cushions  have  been 
constructed  and  the  merits  of  the  concept  have  been  confirmed  by  full  scale 
fire  tests.  We  are  develcping  the  performance  criteria  necessary  for 
incorporation  of  this  technology  into  industrywide  standard  practices. 

DEVELOPMENT  OF  OHIO  STATE  UNIVERSITY  (CSU)  BURN  CHAMBER.  We  have  conpleted  a 
portion  of  the  modification  of  the  OSU  test  apparatus  necessary  for  adaption 
to  aircraft  materials.  We  expect  to  oonplete  the  modification  by  March  1982. 
After  that,  we  will  begin  a  cooperative  effort  with  other  laboratories  for 
standardization  of  the  test. 

TOXICITY  RESEAFiCH.  The  FAA  has  already  established  an  ongoing  toxicity 
research  program  to  establish  short-term  gas  limits  for  humans  as  part  of  an 
integrated  cabin  fire  safety  program.  This  is  a  oorplex  and  difficult  task, 
but  results  should  provide  insight  in  the  selection  of  interior  cabin 
materials  to  improve  occupant  surviveibility  under  post-crash  fire  conditions. 

TEST  TOR  DRIP  AND  tffiLT  CABIN  f^TEHUAI^.  The  American  Society  for  Tssting  and 
MatiHaIi’TA^M77~i^i~cooperatIorrwIth~the  FAA  euvd  industry,  is  developing  a 
modification  to  the  Bunsen  burner  test  to  account  for  materials  which  melt 
and  drip  in  testing.  We  expect  to  be  in  a  position  to  consider  a  regulatory 
change  to  incorporate  these  tests  in  about  2  years. 
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Ihe  HorxDrable  James  B.  King 
Chairman,  NationcQ  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  bo  NTSB  Safety  Recormendation  A-71-59  issued 
November  12,  1971,  and  supplements  our  most  recent  letter  of  l^bruary  7, 

1979.  Ihis  also  responds  to  your  letter  of  April  10,  1981,  in  wtiich  you 
requested  a  further  progress  report  regarding  actions  to  be  taken  the 

Federal  Aviation  Administration  (FAA)  relative  to  the  reaurmendations  of  the 
Special  Aviation  Fire  aind  Explosion  Reduction  (SAFER)  Advisory  Comrattee. 

A-71-59.  The  Federal  Aviation  Administration  initiate  action  to  incorix»rate 
in  its  airworthiness  requirements,  a  provision  for  fuel  system  fire  safety 
devices  which  will  be  effective  in  the  prevention  and  control  of  both 
in-flight  and  postcrash  fuel  system  fires  and  explosions.  It  is  further 
reocmmended  that  rulemaking  action  in  this  matter  specifically  apply  to 
future  passenger-carrying  aircraft  in  the  transport  category,  and  that 
consideration  be  given  to  an  adaptation  to  all  other  passenger-carrying 
aircraft  now  in  service. 

FAA  Ccmnent.  The  FAA  has  a  study  underway  which  addresses  the  SAFER  Advisory 
Cojimittee  reoonnendations  bo  require  fuel  tank  vent  protection  during  ground 
fires,  cind  design  practices  that  maximize  the  probability  of  engine  fuel 
supply  shutoff  in  potentieil  fire  situations.  These  SAFER  reoaimendations 
pertain  to  the  hazard  of  explosions  of  undamaged  fuel  tanks  in  postcrash  fire 
accidents.  If  the  study  indicates  the  potential  benefits  to  society  outweigh 
the  potential  cx)sts  of  implementation  of  the  recommendations,  the  FAA  will 
consider  the  reoonrendation  and  alternatives  for  acoonplishing  the  intent  of 
the  reoamendation. 

In  accordance  with  your  request  of  ^ril  10,  1981,  the  following  progress 
report  updates  the  status  of  various  SAFER  reconmendations: 

AWTIMISTING  KEROSENE  (AMK ) .  Research  and  development  of  ant iimist ing  kerosene 
as  a  means  of  reducing  hazards  associated  witli  post-crash  files  is  scheduled 
for  ocnpletion  in  1984.  An  AMK  Conference  was  conducted  at  tlie  FAA  Thclmical 
Center  on  February  18  and  19,  1931.  A  cofiy  of  the  Conference  Proceedings, 
Report  No.  FAA-CT-81-181,  is  enclosed. 


FULL  SCALE  FIRE  TEST  PL/vW  Correlation  of  sniall  to  larjt-  scale  tests  will 
follow  coipletion  of  the  small  scale  test  apparatus  and  pn>.xaiure, 

FIRE  MODELING  CAP/J3ILITi'.  The  FAA  has  oonp-leteil  initial  dc-velopiient  ol.  a 
post-crash  aircraft  fire  mathenatical  model.  Tfiis  model  ret^uires  ref inentnt , 
scheduled  to  be  accaiplished  in  19B2,  cind  test  validation  prior  to  being 
available  as  an  aid  in  the  selection  of  interior  caijin  materials, 

HEAT  RESISTANT  EVACUATION  SLIDES.  The  FAA  is  currently  establishing  radiant 
heat  standards  for  evacuation  slides.  The  applicable  technical  stanuatd 
order  will  be  revised  to  include  the  new  standards. 

FIRE  RESISTAfTT  WLfNIXll'JS.  The  FAA  will  conduct  full  scale  fire  tests  of  proto¬ 
type  window  assenblies  resulting  from  NASA's  research  prograju  later  tnis 
year.  These  windows  are  one  product  being  developed  under  ar;  FA.-\T\r;'SH 
Interagency  Agreement  to  provide  more  fire  resistant  aircraft  aibin 
materials,  aimed  at  inproving  aircraft  safety. 

OPEN  FORUMS  CTj  TOXICITY.  The  FAA  has  historically  encouraged  puldic- 
participation  in  agency  matters,  including  the  ocrplex  subgect  of  mateiial 
toxicology.  Recent  exanples  of  this  type  of  information  exchange  are  the 
public  meetings  outlined  in  the  preface  of  tlie  enclosed  report  FAA-ASF-80-4, 
"Special  Aviation  Fire  and  Explosion  Reduction  (SAFER)  Advisory  Committee, 
Final  Report,  Volume  I."  These  meetings  contributed  to  the  developnent  of 
Chapter  IV,  Ttoxicity  and  Smo)ce,  of  this  report.  We  will  continue  to  function 
under  this  "open  forum"  philosophy. 

CABIN  MATERIALS.  We  will  continue  to  support  the  development  of  advanced 
materials  to  reduce  hazards  associated  with  burning  cabin  materials, 
including  evaluation  of  the  feasibility  of.  establishing  a  cabin  material  data 
bank. 

All  SAFER  Advisory  Oonmittee  reoamrendations  have  been  incorporated  in  the 
agency's  research  program  plans.  As  revised  editions  of  relevant  program 
plans  are  issued  by  the  FAA,  copies  will  be  provided  to  the  Board  so  that  you 
may  follow  the  progress  of  the  programs  related  to  the  SAFEB  recomiendations. 

Sincerely, 

— 

J.  Lynn  Helms 
Administrator 

Enclosure 
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Hie  Honoridile  Janieii  D.  Kin^ 

Chatman,  rational  Transportation 
Safety  Doaro 

BOO  Independence  Avcttue,  SW. 

Wasliinytcn,  D.C.  20594 

Dear  Mr.  ChairiT-an: 

This  is  in  furtlier  response  to  NTSD  Safety  ncoa.inendation  A-7i-59  issued 
November  12,  1971,  and  supplements  our  nost  recent  letter  of  February  7« 
1979.  This  also  responds  to  your  letter  of  April  10,  19B1,  in  which  yoc 
requested  a  further  progress  report  regarding  actions  to  be  taken  by  the 
Special  Aviation  Fire  and  Explosion  Reduction  (SAFQ^)  Advisory  Caimittec 

A~71-51>.  !Qte  Fteder£Ll  Aviation  Adk.anistration  initiate  action  to 
incorporate  in  its  airMcrtiiiness  ret^irements,  a  provision  for  fuel  s^'st 
fire  safety  devices  wliicli  will  be  effective  in  the  prevention  and  oontre 
of  botti  in-flight  and  postcrasli  fuel  system  fires  and  explosions.  It  ia 
furtlier  ruoanioitdou  tiiat  ruleiraking  action  in  this  r.\atter  si«ci£ically 
aK,jly  to  future  passeI^Jer-carrying  aircraft  in  tiw  transport  category,  « 
tikit  consideration  be  given  to  an  adaptation  to  all  oUier  passengcr- 
carrymj  aircraft  now  in  service. 

FA<\  Ccrr.ient.  All  of  the  SAFEK  recoRmendations  are  under  active  study  by 
the  FAa.  Bane  require  furtlier  tesearcli  or  develt^inent.  In  all  cases  nc 
analyses  are  required  to  detenaine  tiie  loost  cost  effective  means  of 
aoconidisiiing  the  safety  objectives  of  these  reoemnendations.  It  is 
pranature  at  this  time  to  deteniiine  v^ich  reocRmcndations  will  be  addres 
by  regulatory  ai.iendment  and  wfiich  will  be  addressed  by  non-recjulatory 
al  ten  natives. 

The  FAA  will  continue  to  keoi'  the  Doard  infonnod  of  significant  progress 
regard  iinj  iiafety  ifeoamendation  A-71-59. 

Sincerely, 


I  '■ 
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rAA  Fanil 
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Office  of  the  Chairman 


National  Transportation  Safaty  Board 

Washington  D  C  20594 

I  C  ,  1^'  Si 


Honorable  J.  Lynn  Helms 
Administrator  Designate 
Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Helms: 

Please  refer  to  the  Federal  Aviation  Administration  (FAA)  letter  of 
February  7,  1979,  and  the  National  Transportation  Safety  Board  followup 
letter  of  March  16,  1979,  concerning  Safety  Recommendation  A-71-59. 

The  FAA's  letter  indicated  that  the  Special  Aviation  Fire  and 
Explosion  Reduction  (SAFER)  Advisory  Committee  would  report  to  the 
Administrator  by  June  1980  concerning  courses  of  action  to  minlmi/e 
postcrash  injuries  and  that  the  Safety  Board  would  be  kept  advised  of 
the  progress  of  these  efforts.  In  order  to  evaluate  the  present  status 
of  this  recommendation  and  update  the  public  docket,  we  would  appreciate 
a  further  progress  report. 


Sincerely  yours. 


♦JAflO 


O'fice  of  the 
Chairman 


National  Transportation 
Safety  Board 

V.'airnnQ’ofi  D  C  2Cd9  : 


March  16,  1979 


Honorable  Langhome  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20391 

Dear  Mr.  Bond: 

Thank  you  for  your  letter  of  February  7,  1979,  providing  us 
with  an  updated  status  report  on  recommendation  A-71-59.  This 
recommendation  was  submitted  because  of  our  concern  at  the  number 
of  fatalities  and  injuries  due  to  fire  In  otherwise  survivable  ac¬ 
cidents. 

The  National  Transportation  Safety  Board  has  taken  note  of 
the  many  projects  undertaken  by  the  Federal  Aviation  Administration 
to  reduce  the  postcrash  fire  and  explosion  hazard.  Ue  will  view 
with  interest  the  activities  of  the  Special  Aviation  Fire  and  Ex¬ 
plosion  Reduction  (SAFER)  Advisory  Committee,  and  we  would  appreciate 
being  provided  with  updated  status  reports.  This  recommendation 
continues  to  be  maintained  in  an  "Open  -  Acceptable  Action"  status, 

y' 
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D^IP/CvTiViEMT  OF  TRANSPORTATION 

FrOCitA!  AVIATION  ADMINISTRATION 


WASHINGTON,  O.C.  20531 


February  7,  1979 


Honorable  James  B.  King 

Chairman,  National  Ttansportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  your  letter  of  December  13,  1978,  which 
requests  a  progress  report  on  Safety  Recommendation  A-71-59. 

The  public  hearing  to  which  our  May  6,  1977,  letter  referred,  was 
held  on  June  13  through  June  16,  1977.  The  FAA  concluded  from  the 
evidence  presented  at  the  hearing  that  the  liquid  nitrogen  fuel  tank 
inerting  system,  the  reticulated  polyurethane  foam  fuel  tank  filler, 

©r  tlie -explosion  suppression  system  cited  in  Notice  of  Proposed  Rule 
^!aking  (NPRM)  74-16,  could  possibly  prevent  fires  in  undamaged  fuel 
systems,  but  would  not  prevent  external  fires  caused  by  ignition  of 
fuel  relecised  from  damaged  fuel  tanks  under  postcrash  conditions.  Of 
the  three  systems  mentioned,  we  concluded  that  a  nitrogen  fuel  tank 
inerting  system  may  hold  the  most  promise  for  in-flight  protection  if 
problems  of  weight,  logistics  and  servic.ng  can  be  resolved. 

Itie  FAA  withdrew  NPRM  74-16  on  August  15,  1978,  because  issuance  of  a 
fin^  rule  would  have  been  premature  in  view  of  the  need  for 
additional  developnent  of  promising  systems,  such  as  the  onboard 
nitrogen  generating  fuel  tank  inerting  system  and  on  an  anti-misting 
fuel  which  could  reduce  the  postcrash  fire  hazard  from  ruptured 
tanks.  The  FAA  is  now  pursuing  these  and  other  concepts  in  a  high 
priority  reseeirch  and  testing  program. 

The  ^cial  Aviation  Fire  and  EScplosion  Reduction  (SAFER)  Advisory 
Committee  was  established  coincident  with  the  withdrawod  of  NPRM  74-16. 
This  Conmittee,  composed  of  government  and  industry  representatives, 
will  guide  and  monitor  the  reseeurch  and  development  efforts  and 
reoommend  ways  to  improve  survivability  in  the  postcrash  environment. 

It  is  composed  of  an  executive  director,  steering  and  technical 
committees. 
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Coimittee  meiibers  have  been  naninated.  The  first  meeting  is 
tentatively  planned  for  April  or  May  of  this  year.  Present  plans 
are  for  three  to  four  meetings  each  year.  The  Cormiittee  will 
terminate  in  June  1980,  unless  it  is  extended.  Members  of  the  NTSB 
staff  have  responded  to  invitations  for  membership.  Their 
participation  will  be  welcomed. 

The  goal  of  the  Conmittee  is  to  develop  a  report  to  the  Administrator 
by  June  1980  concerning  courses  of  action  which  should  be  taken  to 
minimize  postcrash  injuries  by  .jrplementing  actions  to  direct  or 
redirect  new  or  in-being  research  and  to  undertake  rule  making  as 
appropriate. 

We  will  continue  to  keep  you  advised  of  the  progress  of  these 
efforts. 


Sincerely, 


}  n 
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Office  C>1  \'n‘r 
Chdinnan 


National  Transportation 
Safety  Board 

WaT.fiington  D  C  20t>‘J ' 


1  3  DEC  t978 


Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  I'.C.  20591 

Dear  Mr.  Bond: 

This  is  to  request  a  progress  report  u«»  jaicLy  iveconmenaation  A-Tl- 
S9  issued  November  12,  1971.  The  recommendation  emanated  from  the 
investigation  of  Allegheny  Airlines,  Convair  580  accident  at  New  Haven, 
Connecticut, on  June  7,  1971,  and  the  Capitol  International  Airways,  DC-8 
accident  at  Anchorage,  Alaska, on  November  27,  1970.  The  Safety  Board 
recommended  that; 

"The  Federal  Aviation  Administration  initiate  action  to  incorporate 
in  its  airworthiness  requirements,  a  provision  for  fuel  system  fire 
safety  devices  which  will  be  effective  in  the  prevention  and 
control  of  both  in-flight  and  postcrash  fuel  system  fires  and 
explosions.  It  is  further  recommended  that  rulemaking  action  in 
this  matter  specifically  apply  to  future  passenger-carrying  air¬ 
craft  in  the  transport  category,  and  that  consideration  be  given  to 
an  adaptation  to  all  other  passenger-carrying  aircraft  now  in 
service. " 

The  FAA's  last  letter  of  May  6,  1977,  made  reference  to  a  proposed 
public  hearing  on  the  subject, which  was  subsequently  held  on  June  13 
through  June  24,  1978.  Reference  was  also  made  to  NPRM  74-16,  which  has 
since  been  withdrawn  (Federal  Register  9/24/78). 

Notwithstanding  the  magnitude  and  complexity  of  the  problem,  we 
urge  the  FAA  to  continue  to  give  high  priority  to  this  recommendation. 
Also  for  the  public  docket  record  and  our  own  information,  we  would 
appreciate  an  updated  status  report. 


Sincerely  yours. 


m 

National  Transportation 
Safety  Board 

'rn  bo*'* 

Wash  ingion .  D  C  20694 

Office  O' 

June  7,  1977 

Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 

Dear  Mr.  Bond: 

This  is  in  response  to  your  letter  of  May  6,  1977,  which 
outlined  the  progress  made  by  the  Federal  Aviation  Administration 
(FAA)  in  implementing  Safety  Recommendation  A-71-59,  which  was 
Issued  by  the  National  Transportation  Safety  Board  on  November  19, 
1971. 


The  Safety  Board  has  reviewed  the  comments  received  by  the 
FAA  in  response  to  Notice  of  Proposed  Rule  Making  (NPRM)  74-16. 

We  reviewed  also  our  recommendation  files  for  any  additional  material 
that  might  be  of  benefit  to  the  FAA  in  this  Important  aspect  of 
aviation  safety.  While  the  Safety  Board  currently  has  no  further 
inputs  to  offer  beyond  its  previous  recommendations  on  fire  safety, 
we  are  encouraged  by  and  commend  highly  the  steps  taken  by  the  FAA 
in  convening  a  public  hearing  on  this  subject. 

The  Safety  Board  is  looking  forward  to  attending  the  hearing 
on  fire  and  explosion  hazard  reduction  on  June  13  through  17,  and 
we  plan  to  submit  a  position  paper  by  August  1. 


Webster  B.  Todd,  pr. 
Chairman 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 


OFFICE  OF 

THE  AOMINIfTRKTOK 

Honorable  Webster  B.  Todd,  Jr. 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  an  updating  of  progress  in  implementing  Safety  -Recommendation 
A-71-59,  which  called  for  the  Federal  Aviation  Administration  (FAA)  to 
.  .  initiate  action  to  incorporate  in  its  airworthiness  requirements  a 
provision  for  fuel  system  safety  devices  which  will  be  effective  in  the 
prevention  amd  control  of  both  in-flight  and  postcrash  fuel  system  fires 
and  explosions  ..." 

FAA  Notice  of  Proposed  Rule  Making  (NPRM)  No.  74-16  is  directly 
related  to  this  subject.  The  numerous  comments  in  response  to  the 
NPRM  have  been  under  review  by  the  FAA.  Some  commenters  argued 
that  the  proposed  requirements  would  have  little  or  no  effect  in  reducing 
the  hazards  of  impact -survivable  airplane  accidents  when  the  fuel  systerri 
integrity  is  breached.  Some  commenters  claimed  that  the  problems  the 
proposed  requirements  were  trying  to  solve  could  be  more  efficiently  and 
effectively  accomplished  by  other  means. 

The  FAA  believes  that  a  public  hearing  would  provide  a  forum  to  obtain 
additional  information  which  would  help  determine  the  proper  course  of 
action  on  this  and  related  matters.  Therefore,  the  FAA  has  scheduled 
a  public  hearing  from  June  13  to  June  17,  1977,  as  officially  announced 
and  described  in  the  April  25,'  1977,  Federal  Reaister. 


Sincerely, 


Deputy  Administrator 
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FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON.  D  C  20S90 
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orfict  OF 

THE  ADMINISTRATOR 


Honorable  John  H.  Reed 

Chairman,  National  Transportation  Safety  Board 
Department  of  Transportation 
Washington,  D.C.  20591 

Dear  Mr.  Chairman; 

This  will  respond  to  your  Safety  Recommendation  A-71-59  adopted  3  November 
1971  concerning  safety  devices  for  enhancing  survivability  during  in-flight 
and  postcrash  fires. 

Your  recommendation  deals  with  the  specific  goal  of  preventing  and  control¬ 
ling  fuel  system  fires  and  explosions.  We  have  been  working  toward  this 
safety  objective,  recognizing  that  protection  against  the  occurrence  of 
fire  and  explosion,  whatever  the  Ignition  source,  would  be  an  Important 
safety  improvement. 

A  key  element  in  our  program  is  the  operational  evaluation  of  a  protective 
system  in  our  DC-9  aircraft  being  utilized  for  pilot  training.  Shortly 
after  1  January  1972,  it  is  anticipated  that  the  accumulated  data  and 
information  on  system  reliability,  maintainability,  and  operating  costs 
will  be  reviewed  and  discussed  with  interested  industry  segments  under 
the  auspices  of  the  Advisory  Committee  on  Fuel  System  Fire  Safety.  We 
welcome  participation  by  members  of  your  staff. 

Following  these  coordinating  actions,  we  will  develop  a  course  of  action 
regarding  rule  promulgation,  both  with  respect  to  new  transport  category 
aircraft  and  passenger-carrying  aircraft  in  service. 

Sincerely, 


..'..■.Ton 
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UNITED  STATES  Uh  AMtKiLA 

NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  November  12.  1971 

Adopted  by  the  NATIONAL  TRANSPORTATION  SAFETY  BOARD 
at  its  office  In  Washington,  D.  C. 
on  the  3rd  day  of  November  1971 


FORWARDED  TO:  ) 

Honorable  John  H.  Shaffer  ) 
Administrator  ) 
Federal  Aviation  Administration  ) 
Washington,  D,  C.  20591  ) 


SAFETY  RECOMMENDATION  A-71-59 


During  public  hearings  which  were  convened  in  the  matter  of  the 
Allegheny  Airlines  and  Capitol  International  Airways  accidents,  the 
National  Transportation  Safety  Board  obtained  extensive  expert  testi¬ 
mony  from  the  Federal  Aviation  Administration  and  from  the  U.S.  Army 
Mobility  Research  Laboratory  Staff  pertaining  to  the  technological 
advances  in  the  field  of  in-flight  and  postcrash  fuel  system  fire 
safety.  The  Board  is  most  encourged  by  these  ac.'aroes  end  the  capa¬ 
bility  of  industry  to  apply  this  techrologi-  to  press."  and  future 
aircraft . 

Technology  available  today  provides  a  wide  scope  of  improvements 
in  the  fuel  system  fire  safety  field.  Some  systems,  oriented  primarily 
toward  prevention  of  postcrash  fires,  are  in  successful  use  by  the 
U.S.  Army  and  have  saved  untold  numbers  of  lives.  Other  systems  such 
as  the  Porker  liquid  nitrogen  fuel  tank  inerting  system  is  most  effec¬ 
tive  in  preventing  fuel  system  vapor  explosions  with  the  fuel  tank 
system  relatively  intact. 

Safety  Board  is  aware  of  the  concerted  efforts  and  programs 
that  the  Federal  Aviation  Administration  has  been  engaged  in  over  the 
past  8  years  to  promote  the  development  of  various  explosion  and  fire 
prevention  systems.  The  Board  has  on  a  regular  basis  observed,  and 
highly  commends  the  activities  of  the  Advisory  Co.mmittee  on  Fuel  System 
Fire  Safety  which  is  operating  under  the  chairmanship  of  Mr.  Robert 
Auburn  of  your  Flight  Standards  Service.  We  feel  that  significant  ad¬ 
vances  in  the  field  of  both  In-fllght  and  postcrash  fuel  system  fire 


>‘V 


-  2  - 


safety  have  been  made  as  a  result  of  this  committee's  work  as  well  as 
the  research  and  experience  gained  by  the  U.S.  Army.  Particularly 
encouraging  is  the  operation  of  your  DC-9  aircraft  with  an  opejation- 
ally  functional  explosion/fire  suppression  system. 

Our  current  investigation  of  an  accident  involving  an  Allegheny 
Airlines  Convair  580,  N5832,  which  occurred  at  New  Haven,  Connecticut, 
on  June  T>  1971,  produced  evidence  that  possibly  as  many  as  27  of  the 
28  persons  fatally  injured  survived  the  Initial  crash  impact.  We  have 
witness  reports  and  corroborative  medical  data  to  show  that  time  for  a 
successful  evacuation  of  survivors  was  drastically  limited  by  fire  and 
smoke  as  well  as  by  explosions  which  rapidly  expanded  the  fire. 

A  similar  obstacle  to  survival  was  found  to  be  present  in  the  case 
of  a  takeoff  accident  involving  Capitol  International  Airways,  Douglas 
DC-3-63j  N4909C,  at  Anchorage,  Alaska,  on  November  27,  1970.  Forty- 
seven  of  the  229  persons  aboard  this  aircraft  perished.  Again  in  this 
case,  initial  crash  injuries  were  of  a  survivable  nature,  but  the  in¬ 
ability  to  escape  the  rapidly  propagating  fire  proved  fatal. 

The  Board,  therefore,  recommends  that: 

The  Federal  Aviation  Administration  initiate  action  to  incor¬ 
porate  in  its  airworthiness  requirements,  a  provision  for  fuel 
system  fire  safety  devices  which  will  be  effective  in  the 
prevention  and  control  of  both  in-flight  and  postcrash  fuel 
system  fires  and  explosions.  It  is  further  recommended  that 
rulemaking  action  in  this  matter  specifically  apply  to  future 
passenger- carrying  aircraft  in  the  transport  category,  and 
that  consideration  be  given  to  an  adaptation  to  all  other 
pascenger-carrying  aircraft  now  in  service. 

This  recommendation  will  be  released  to  the  public  on  the  issue 
date  shown  above.  No  public  dissemination  of  the  contents  of  this 
document  shoiild  be  made  prior  to  that  date. 

Reed,  Chairman;  Laurel,  Thayer,  and  Burgess,  Members,  concurred  in 
the  above  recommendation;  McAdams,  Member,  dissented. 


US  DeDonne'' 
o(  TransportaTion 

Federal  Aviation 
Administration 


September  10,  1981 


Bie  Honorable  James  B.  King 
Qiairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SV. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman: 

This  is  in  further  response  to  NTSB  Safety  Recommendations  A-79-58  and 
A-79-59  issued  July  19,  1979,  and  supplements  our  letter  of  October  12, 
1979.  %  letter  dated  November  7,  1979,  both  of  these  recommendations  were 

classified  in  an  "Open — ^Acceptable  Action"  status.  This  also  responds  to 
your  letter  of  October  15,  1980,  in  which  you  requested  an  updated  status 
report. 

A-79-58.  Issue  cin  Airworthiness  Directive  to  require  that  sequencing  nose 
gear  doors  are  installed  on  all  DASH  7  aircraft  and  to  require  that  the 
sequencing  nose  gear  door  systems  be  operational  for  all  flights  during 
which  ice  or  sno?  could  accumulate  in  the  nose  wheel  well. 

FAA  Cannent.  On  March  16,  1981,  Transport  Canada  confirmed  to  the  Federal 
Aviation  Administration  (FAA)  that  DHC-7  aircraft  Serial  NO.  3  and 
subsequent  aircraft  have  been  modified.  This  modification  was  acconplished 
either  by  the  retrofit  of  DHC  Modification  7/1343  or  ky  the  incorporation 
of  Custaner  ^jecial  Installation  CSl  78014.  Serial  No.  1  and  2  are  the 
prototype  test  aircraft  at  DeHavilleuid.  The  Canadian  authorities  have 
issued  ein  Airworthiness  Directive  making  either  Modification  7/1343  or 
CSl  78014  mandatory.  In  our  letter  of  October  12,  1979,  the  Board  was 
informed  that  all  DHC-7 's  registered  in  the  U.S.  at  that  time  had  been 
modified,  and  that  procedures  requiring  the  sequencing  nose  gear  doors  to 
be  c^rational  had  been  adc^ted.  In  consideration  of  this  action,  i.e., 
all  DHC-7 's  (except  two  prototypes)  having  been  modified  with  sequencing 
nose  gear  door  systems  and  the  requirement  that  these  systems  be 
operational,  the  FAA  considers  action  on  Safety  Recormendation  A-79-58 
conpleted. 

A-79-59.  Review  eu>d  revise  as  necessary  the  aircraft  emergency  procedures 
section  of  the  DASH  7  flight  manucil  to  include  information  on  use  of  the 
emergency  cabin  pressurization  outflow  vcilve  to  divert  wana  cockpit  air  to 
the  nose  gear  wheel  when  icing  is  suspected. 
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FM  Conment.  Ihe  Canadian  authorities  have  informed  us  that  the  nose  gear 
closing  system,  addressed  in  our  response  to  A-79-58,  effectively  prevents 
accuaulation  of  ice  cuvi  slush  in  the  nose  wheel  bay.  In  the  absence  of 
reports  to  the  contrary,  we  agree  with  the  Canadian  authorities  and  have, 
therefore,  determined  that  additional  action  is  unnecessary.  Accordingly, 
the  FAA  considers  action  on  Safety  Rsoatimendation  A-79-59  conpleted. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


f  ^ 

t  i.J  C 


Office  of  the 
Chairman 


i 


National  Transportation 
Safety  Board 

Wabhincjtun  D  C.  ?0b9-i 


October  15,  1980 


Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond • 

Please  refer  to  Kational  Transportation  Safety  Board  Safety  Recommen¬ 
dations  A-79-58  and  59  issued  July  19,  1979.  These  recommendations 
stemmed  from  our  Investigation  of  a  Rocky  Mountain  Airways  DHC  Dash  7 
accident  at  Stapleton  International  Airport,  Denver,  Colorado,  on  March  3, 
1979. 


By  letter  dated  November  7,  1979,  we  informed  you  that  we  were 
keeping  these  recommendations  in  an  "Open — Acceptable  Action"  status 
pending  their  final  resolution.  In  order  to  evaluate  the  progress  of 
these  recommendations  and  update  the  public  docket,  we  would  appreciate 
an  updated  status  report. 


Sincerely  yours, 


*Crr  bO*" 


National  Transportation 
Safety  Board 

Wasnmgtcxi  D  C  2C694 


0^'C?  c‘ 


November  7,  1979 


Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr .  Bond : 

Thank  you  for  your  letter  of  October  12,  1979,  responding  to  the 
National  Transportation  Safety  Board's  Safety  Recommendations  A-79-58 
and  59.  These  recommendations  steamed  from  our  investigation  of  a 
Rocky  Mountain  Airways  DHC  Dash  7  accident  at  Stapleton  International 
Airport,  Denver,  Colorado,  on  March  3,  1979.  The  nose  wheel  door  froze 
in  the  closed  position,  which  prevented  the  nose  wheel  from  extending. 

In  A-79-58  we  reconimended  that  the  Federal  Aviation  Administration 
(FAA)  issue  an  Airworthiness  Directive  (AD)  to  require  that  sequencing 
nose  gear  doors  be  installed  on  all  Dash  7  aircraft.  We  are  pleased 
to  note  that  all  Dash  7  aircraft  registered  in  the  U.S.  have  been 
modified  with  sequencing  nose  gear  doors.  We  also  note  that,  to  preclude 
the  possibility  of  an  unmodified  airplane  coming  into  the  U.S.  registry, 
the  FAA  will  issue  an  AD  requiring  the  modification.  Pending  the  issuance 
of  the  AD,  a-79-58  is  being  maintained  in  an  "Open — Acceptable  Action" 
status . 

In  A-79-59  we  recommended  the  diversion  of  warm  cockpit  air  to  the 
nose  wheel  when  icing  is  suspected  and  the  inclusion  of  such  information 
in  the  flight  manual.  We  understand  that  this  recommendation  is  being 
studied  by  DeHavilland  of  Canada.  Pending  the  manufacturer's  final 
determination,  A-79-59  is  also  being  maintained  in  an  "Open — Acceptable 
Action"  status. 

Sincerely  yours. 


James  B.  King 
'Cha irman 


OCT  I  2  1979 


fionorat  Ic  Jat-r»  E.  Xin> 

Chairaao,  l.ational  Transportation  Eafaty  loarc' 

•00  XndcpeccTcr.cr  Avaruc,  f. .  V. 

Vaahinfctoflt  1.  C. 

Dear  Chairman; 

TTtia  ia  in  raapmsir  to  KT:-..'  i>afcty  Srcoasiandst ioca  a>.f? 

>-79-5?* .  laaur  an  Alrworthineaa  f  iractlva  to  raocir*?  that  aocurr.cin,' 
near  eear  doors  ara  inataltcd  on  all  DAS>  7  aircralt  and  to  require 
that  the  acquercini;  nose  jeear  doer  aTatCb-a  be  operational  for  all 
flirhts  during  which  icc  or  anow  eould  accuculata  in  the  nose  wheel 
well. 


Cor rent .  Tranarort  Canada  has  adviaed  the  Federal  Aviation 
Adfrir.iatraticn  (FAA)  Chat  the  ownera  of  Cvo  [>VC~7  airplanes,  not  U.r. 
reriatarad  an-:f  not  bated  ou  thia  continent,  have  act  rasnonded 
coscarniofi  the  retrofit  of  noee  vl.eel  doer  autoe.8tic  saqoer.circ. 
Aceordinplr.  Transport  Canada  plars  to  issue  an  airvorthiness 
directive  (At).  To  preclude  the  posaibillty  of  an  eniaodificd  airplane 
coninf  into  tha  C.C.  retiacry,  the  FAA  will  issue  an  Ar  requirinf  the 
»odi f icatioa.  Tbe  airplanes  orcacp.tly  recistered  in  tha  l.f.  have  been 
a-odt tied  aod  procedures  reouirirr  tha  aequenciep  noae  tear  doors  to  br 
operational  have  baer  adortao. 

A~79-39.  Keviev  and  revise  at  aecaaaary  the  alrerrft  eiaerranry 
procedures  section  of  the  DAS:  7  flipht  mnual  to  include  inforT.cticr 
on  ose  of  the  eKarpeccy  cabin  pressor icat ion  outflow  valve  to  divert 
wars  cockpit  air  tc  the  oose  eear  wheel  wt.en  icior  ia  suspected. 

Cc-nrmt .  be  have  baan  adviaad  by  Transport  Canada  that  this 
rauenainndatior  requires  further  study  by  Fanavlltaod.  The  adequacy  of 
the  war«  air  Co  valt  accunwlated  ice  ia  dependent  on  aeny  factors.  At 
this  CiKc  data  upon  which  a  detensinatioc  could  be  rede  are  not 
aval ialle. 

be  will  advice  when  a  declaion  has  been  side. 

Sincerely , 


IS!gncd]  i;?".phome  BontT 

A-i . 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  July  19,  1979 


Forwarded  to: 

Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-79-58  and  -59 


On  March  3,  1979,  Rocky  Mountain  Airways  Flight  726,  a  DeHavilland 
DASH  7,  N27RM,  landed  at  Stapleton  International  Airport,  Denver, 
Colorado,  with  the  nose  landing  gear  retracted.  As  a  result,  the  lower 
forward  nose  section  was  damaged  slightly,  but  the  3  crewmembers  and  49 
passengers  aboard  were  not  injured.  The  National  Transportation  Safety 
Board's  investigation  of  this  incident  revealed  that  accumulated  ice  in 
the  nose  wheel  well  had  caused  the  gear  doors  to  freeze  shut  and  pre¬ 
vented  the  nose  gear  from  extending.  Investigation  also  disclosed 
possible  inadequacies  in  the  design  of  the  DASH  7's  nose  gear  system  and 
in  the  emergency  procedures  section  of  the  DASH  7  flight  manual.  The 
Safety  Board  believes  that  the  Federal  Aviation  Administration  should 
Cake  action  to  preclude  the  possibility  of  similar  failures. 

The  aircraft  departed  Stapleton  International  Airport  at  1941 
m.s.t.,  on  a  scheduled  passenger  flight  to  Aspen,  Colorado.  When  the 
landing  gear  handle  was  lowered  for  landing  at  Aspen,  the  main  gear 
position  lights  Indicated  "green"  (down)  and  the  nose  gear  position 
light  Indicated  "in  transient"  (unsafe).  The  pilots  recycled  the  gear 
and  accomplished  all  of  Che  DASH  7  flight  manual  emergency  landing  gear 
extension  procedures;  however,  the  nose  gear  remained  up. 

The  aircraft  returned  to  the  Denver  area;  and  after  the  pilots 
consulted  with  company  officials,  a  decision  was  made  to  land  nose  gear 
up.  The  passengers  were  briefed  for  an  emergency  landing,  and  the  air¬ 
craft  was  landed  at  Stapleton  International  Airport  at  2220  m.s.t. 

The  ice  and  slush  accumulation  in  the  nose  wheel  well  came  from 
snow  and  slush  covered  taxiways  and  runways  at  airports  where  the  air¬ 
craft  had  operated  earlier  in  the  day.  The  pilots  stated  that  the 
accumulation  of  ice  and  slush  observed  on  preflight  did  not  appear  to  be 
significant.  The  aircraft  was  moved  from  the  runway  to  a  hanger  and 
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placed  on  Jacks.  The  landing  gear  was  cycled  repeatedly  using  the 
nomal  and  emergency  systems  with  no  mechanical  failures  or  discrep¬ 
ancies  noted.  The  investigation  team  concluded  that  the  nose  gear 
failed  to  extend  because  of  ice  which  had  frozen  the  gear  doors  in  the 
closed  position. 

The  Safety  Board's  investigation  also  found  two  other  means  by 
which  this  Incident  might  have  been  prevented: 

(1)  The  original  design  of  the  DASH  7  permitted  the  nose  gear 
doors  to  remain  open  when  the  nose  gear  was  down.  A  kit  was  provided  by 
DeHavllland  in  the  fall  of  1978  to  modify  the  system  to  close  the  nose 
gear  doors  after  the  nose  gear  was  extended.  The  modification  was 
specifically  designed  to  prevent  ice  and  slush  from  accumulating  in  the 
nose  wheel  well  during  ground  operation.  On  the  accident  aircraft  the 
hydraulic  actuator  for  the  nose  gear  door  sequencing  system  developed  a 
leak  on  February  10,  1979.  (DASH  7's  manufactured  before  serial  No.  13 
do  not  have  such  a  system.)  Since  the  sequencing  system  was  not  a 
"required"  Item  and  replacement  parts  were  not  available,  the  system  was 
disabled  and  the  aircraft  continued  in  service. 

The  Safety  Board  believes  that  the  sequencing  nose  gear  door  system 
would  have  prevented  ice  and  slush  from  entering  the  wheel  well  had  It 
been  installed  and  operational.  Therefore,  the  sequencing  door  system 
should  be  installed  on  all  DASH  7  aircraft  and  should  be  operational  for 
all  flights  where  ice  and  snow  might  possibly  accumulate  In  the  nose 
wheel  well. 

During  the  investigation.  Rocky  Mountain  Airways  executives  agreed 
that  the  sequencing  nose  gear  system  should  be  mandatory  equipment  for 
flight  operations  on  snow  or  slush  covered  runways  or  in  icing  condi¬ 
tions.  As  a  result,  Rocky  Mountain  Airways  immediately  instituted 
changes  in  its  maintenance  program. 

(2)  The  DASH  7  aircraft  has  an  emergency  cabin  pressurization 
outflow  valve  located  in  the  nose  wheel  well  which  Is  used  as  a  backup 
to  the  normal  automatic  pressurization  outflow  valves  in  the  aft  part  of 
the  aircraft  and  for  emergency  smoke  elimination  from  the  cabin.  The 
pilots  control  the  valve  manually;  and,  if  opened  in  flight,  heated  cabin 
air  will  flow  into  the  nose  wheel  well  and  may  melt  any  accumulation  of 
ice.  This  melting  of  ice  could  allow  the  nose  gear  doors  to  open.  This 
procedure  is  not  in  the  DASH  7  flight  manual  or  any  other  publication. 
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The  Safety  Board  believes  that  the  emergency  procedures  section  of 
the  DASH  7  flight  manual  should  be  revised  to  Include  procedures  for 
opening  the  emergency  outflow  valve  If  Ice  accumulation  Is  suspected. 
Rocky  Mountain  Airways  revised  Its  DASH  7  emergency  procedures  checklist 
to  Include  such  a  procedure. 

In  view  of  the  above,  the  National  Transportation  Safety  Board 
recommends  that  the  Federal  Aviation  Administration: 

Issue  an  Airworthiness  Directive  to  require  that 
sequencing  nose  gear  doors  are  Installed  on  all  DASH  7 
aircraft  and  to  require  that  the  sequencing  nose  gear 
door  systems  be  operational  for  all  flights  during  which 
Ice  or  snow  could  accumulate  In  the  nose  wheel  well. 

(A-79-58)  (Class  I  —  Urgent  Action) 

Review  and  revise  as  necessary  the  aircraft  emergency 
procedures  section  of  the  DASH  7  flight  manual  to  Include 
Information  on  use  of  the  emergency  cabin  pressurization 
outflow  valve  to  divert  warm  cockpit  air  to  the  nose  gear 
wheel  when  Icing  Is  suspected.  (A-79-S9)  (Class  I  — 

Urgent  Action) 
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US  Department 
ot  Transportation 

Federal  AMiertlen 
Adminittratlon 


Oflice  the  A^jmtntst/atO' 


F.OO  moepeooence  Av'e  S  vv 
Washmgion  DC  20b9* 


September  18,  1981 

The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Weishingtiw,  O.C.  20594 

Deeu:  Mr.  Chairman: 

This  letter  urates  the  status  of  actions  taken  on  several  NTSB  safety 
reoonnendations  relative  to  creMtnember  flight  and  duty  time  limitations  and 
rest  requirements. 

A-72-55.  The  Federed  Aviation  Administration  revise  FAR  135  to  provide 
adequate  flight  and  duty  time  limitations. 

A-72-I78.  Amend  FAR  135.136  to  provide  for  daily,  weekly  and  monthly  flight 
an^  duty  time  limitations. 

A-72-‘179.  Amend  FAR  135.136  to  provide  that  all  flying,  including  private, 
shadl  not  exceed  the  prescribed  flight  and  time  limitations. 

A-7^81.  Expedite  rulanaking  which  would  make  the  flight  time  and  duty  time 
limitations,  and  rest  requirements  for  ocxniuter  air  carriers  the  same  as 
those  specified  for  domestic  air  carrier  crewmembers  under  14  CFR  121. 

FAA  Coiroent.  The  Federal  Aviation  Adninistration  (FAA)  has  issued  several 
notices  and  a  supplemental  notice  prqposing  substantial  changes  to  the 
flight  euid  duty  time  limitations  and  rest  requirements  for  flight 
crewmembers  serving  with  the  following  categories  of  operators:  domestic, 
flag,  euid  supplemental  air  carriers,  ccninercial  operators  of  large  aircraft, 
Gomnuter  airlines,  other  edr  taxi  operators,  and  oonmercial  operators.  The 
ccnments  received  in  response  to  these  notices  have  been  extensive  and 
generally  negative. 

The  FAA  emalysis  of  these  oonments  reveals  three  significant  facts;  First, 
both  the  existing  and  proposed  rules  reflect  a  level  of  oonplexity  euid 
detail  that  calls  into  question  whether  or  not  they  represent  an  appropriate 
exercise  of  the  safety  regulatory  responsibility  of  the  FAA.  Second,  the 
cost  denands  resulting  fron  rulemaking  for  both  large  and  small  air  carriers 
wiould  impact  heavily  on  the  air  carrier  industry  which  is  already  suffering 
serious  financial  burdens.  Piird,  the  whole  broad  subject  of  crewmember 
flight  and  duty  time  is  highly  controversial. 
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Section  601(a)(5)  of  the  Federal  Aviation  Act  of  1958  (49  U.S.C.  1421) 
requires  the  FAA  to  issue  "Reasonable  rules  and  regulations  governing,  in 
the  interest  of  safety,  the  naxinun  hours  or  periods  of  service  of  airmen, 
and  other  eqployees,  of  air  carriers.”  Oiis  mandate  has  constituted  law 
since  1938,  when  the  Civil  Aeronautics  Act  %as  passed.  Since  then,  the 
rules  inplenenting  that  law  have  not  changed  in  any  significwt  way.  Ihe 
change  in  the  aviation  industry,  on  the  other  hand,  hais  been  vast  and 
extensive. 

On  February  17,  1981,  the  President  issued  Executive  Order  12291  on  "Federal 
Regulations"  (46  FR  13193;  February  19,  1981).  Section  2  of  the  Executive 
Order  specifies  five  general  requirements  for  the  rulenmking  conducted  by 
the  Federal  Government.  These  requiremaits  will  guide  the  FAA  rulemaking 
activity  over  the  coming  years.  Considering  FAA's  statutory  mandate  and 
Executive  Order  12291,  I  have  ooncluded  that  the  pending  rulema)cing  action 
should  be  withdrawn,  and  the  withdrawal  notice  of  May  8,  1981,  is  enclosed. 
My  staff  will  reassess  the  FAA  safety  role  in  this  area,  and  an  approach 
will  be  established  that  defines  the  FAA  responsibility  for  regulating 
safety  in  air  transportation.  Other  issues,  relative  to  labor-management 
relations  will  be  directed  to  unions  and  the  airline  ocnpanies  for 
resolution. 

Sincerely, 


J.  Lynn  Helms 
Administrator 


Enclosure 
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Office  of  the  Chauman 


National  Transportation  Safety  Board 

Washington,  D  C.  20594 


FEB  2  0  9. 


Mr.  Charles  E.  Weithoner 
Acting  Administrator 
Federal  Aviation  Administretipi 
Washington,  D.C.  20591 

Dear  Mr.  Weithoner: 

Reference  is  made  to  the  Federal  Aviation  Administration  (FAA) 
letter  dated  November  6,  1980,  responding  to  National  Transportation 
Safety  Board  Safety  Recommendations  A-79-80  and  -81,  A-78-27  through 
-29,  and  A-80-6A  through  -75.  This  letter  is  in  reply  to  your  response 
to  our  reiterated  recommendations  A-79-80  and  -81.  Our  comments  on  your 
response  dealing  with  A-78-27  and  -29  and  A-80-6A  through  -75  are  being 
forwarded  in  separate  letters. 

In  Safety  Recommendation  A-79-80  we  proposed  that  the  FAA  require 
that  pilots  involved  in  lA  CFR  135  operations  be  thoroughly  trained  on 
the  performance  capabilities  and  handling  qualities  of  aircraft  when 
loaded  to  their  maximum  certificated  gross  weight  or  to  the  limits  of 
their  center  of  gravity  envelope,  or  both.  We  have  examined  the  new 
Federal  Aviation  Regulations  Section  135. 2AA,  Operating  Experience, 
effective  March  1,  1980.  Although  this  new  regulation  upgrades  the 
experience  of  a  pilot-in-command,  no  specific  mention  is  made  of  a 
pilot's  handling  of  an  aircraft  loaded  to  maximum  gross  weight. 

Instances  of  twin  engine  aircraft  crashing  during  takeoff,  after  the 
failure  of  one  engine,  occur  too  frequently.  The  manner  in  which  a 
pilot  should  be  trained  to  respond  to  such  emergencies  is  unclear.  We 
request  the  FAA  to  fulfill  the  Intent  of  this  recommendation  in  a  clear 
and  positive  manner.  Pending  its  resolution,  A-79-80  will  be  maintained 
in  an  "Open — Unacceptable  Action"  status. 

In  Safety  Recommendation  A-79-81  we  asked  the  FAA  to  expedite 
rulemaking  which  would  make  the  flight  time  and  duty  time  limitations 
and  the  rest  requirements  for  commuter  air  carriers  the  same  as  those 
specified  for  domestic  air  crewmembers  under  lA  CFR  121.  We  appreciate 
the  rulemaking  actions  underway  to  fulfill  this  recommendation  which  we 
are  maintaining  in  an  "Open — Acceptable  Action"  status. 


Sincerely  yours. 


DEPARTMENT  OF  TRANSPORTATION 

FrOERAL  AVIATION  ADMINISTRATION 
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November  6,  1980 


WASHINGTON.  D.C.  20591 


OTFICE  OF 

THE  AOMINISTRATOA 


The  Bonorable  Jaaee  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SV. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  In  response  to  NTSB  Safety  Becoamendatlons,  relating  to  Comoniter 
Airline  operations,  issued  by  the  Board  on  August  8,  1980.  These 
recommendations  resulted  from  the  Board* s  special  investigation  of  the 
commuter  Industry  and  the  elements  which  affect  commuter  airline  safety. 
The  objectives  of  these  recommendations,  for  the  most  part,  were  within 
the  scope  of  existing  FAA  programs. 

As  a  result  of  Its  study,  the  National  Transportation  Safety  Board 
reiterated  five  previously  Issued  recommendations  to  the  Federal 
Aviation  Administration.  The  Board  had  been  earlier  advised  of  actions 
underway  with  respect  to  these  recommendations.  Many  of  these  actions 
were  developed  as  the  result  of  the  Implementation  and  the  issuance  of 
amendments  to  Part  135  of  the  FAR's  published  at  various  times  during 
calendar  year  1980,  or  as  the  resolution  of  Issues  or  concerns  discussed 
during  the  FAA’s  First  Commuter  Air  Carrier  Safety  Symposium  held 
January  16  and  17,  1980.  The  adequacy  of  these  actions,  and  other 
regional  programs  directed  to  commuter  safety,  will  again  be  addressed 
at  the  second  symposium  to  be  held  January  16  and  17,  1981.  The  current 
status  of  these  actions  Is  as  follows: 

A-79-80.  Require  that  pilots  Involved  in  14  CFR  135  operations  be 
thoroughly  trained  on  the  performance  capabilities  and  handling  quali¬ 
ties  of  aircraft  when  loaded  to  their  maximum  certificated  gross  weight 
or  to  the  limits  of  their  c.g.  envelope,  or  both. 

Comment.  An  stated  in  our  letter  to  the  MTSB  dated  August  27,  1980, 
regulatory  action  was  deemed  appropriate,  and.  In  fact,  has  been 
accomplished  by  the  Issuance  of  new  FAR  Section  135.244,  Operating 
Ejcperlence,  effective  March  1,  1980.  We  believe  the  addition  of  this 
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requirement  will  further  ensure  that  pilots  Involved  In  commuter 
operations  are  adequately  trained  In  all  pertinent  operational  areas, 
one  of  which  Includes  aircraft  handling  characteristics  at  maximum 
takeoff  gross  weights.  The  FAA  considers  action  on  Safety 
Recommendation  A-79-80  completed. 

A-79-81.  Expedite  rulemaking  which  %rould  make  the  flight  time  and  duty 
time  limitations,  and  rest  requirements  for  coanuter  air  carriers  the 
same  as  those  specified  for  domestic  air  crewmembers  under  14  CFR  121. 

Comment.  Work  on  this  project  is  continuing.  A  supplemental  notice  of 
proposed  rule  making  was  Issued  on  August  11,  1980,  (Notice  No.  78-3B, 
copy  enclosed).  This  supplemental  notice  proposes  to  revise  the  flight 
and  duty  time  limitations  and  rest  requirements  for  flight  crewmembers 
utilized  by  domestic,  flag,  and  supplemental  air  carriers,  commercial 
operators,  and  air  taxi  operators.  This  supplemental  notice  is  based 
upon  two  notices  of  proposed  rule  making  Issued  In  1977  and  1978  as  part 
of  the  FAA's  Regulatory  Review  Program. 

Preliminary  FAA  analysis  of  the  comments  received  on  the  earlier  notices 
(and  specifically  Notice  78-*3)  Indicated  the  need  for  intensive  review 
and  additional  conceptual  development  before  that  rulemaking  action 
could  proceed.  Consequently,  In  view  of  the  conceptual  similarity 
between  the  flight  and  duty  time  limitations  proposed  in  Part  135  and 
the  proposal  in  Notice  78-3,  when  the  agency  Issued  the  amendments  to 
Part  135,  It  was  decided  to  defer  changing  the  flight  and  duty  time 
limitations  In  Part  135  until  they  could  be  given  further  consideration. 
Accordingly,  this  supplemental  notice  proposes  changes  to  both  Part  121 
and  Part  135  and  Includes  a  discussion  of  cosments  received  in  response 
to  Notices  78-3  and  77-17  pertaining  to  flight  and  duty  time 
limitations. 

A-78-27.  Develop,  in  cooperation  with  industry,  flight  recorder 
standards  (FDR/CVR)  for  coiq>lex  aircraft  which  are  predicated  upon 
Intended  aircraft  usage. 

Comment.  Ve  recently  updated  the  status  of  this  safety  recommendation 
In  our  letter  of  July  29,  1980.  To  reiterate  our  remarks,  during  August 
1979  FAA  received  a  proposed  standard  for  a  composite  cockpit  voice 
recorder/flight  data  recorder  (CVR/FDR)  from  one  of  the  major  manu¬ 
facturers  of  both  CVR's  and  FDR's.  Working  with  this  proposed  standard 
and  other  sample  standards  as  a  base,  FAA  has  developed  a  proposed  draft 
standard  for  a  composite  CVR/FDR.  A  new  public  procedure  to  expedite 
the  Issuance  of  standards  for  specified  materials,  parts,  processes,  and 
appliances  used  on  civil  aircraft  was  Issued  by  FAA  on  June  2,  1980, 
with  September  9  as  Its  effective  date  (copy  enclosed).  FAA  will 
’publish  its  proposed  standard  for  a  composite  CVR/FDR  under  this  new 
procedure.  A  copy  of  the  latest  draft  of  the  CVR/FDR  and  a  copy  of 
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draft  of  the  CVR/FDR  Standard  and  a  copy  of  the  new  TSO  procedures  are 
enclosed.  As  a  result  of  a  recent  NTSB  recoramendatlon,  FAA  Is 
requesting  SAE  to  develop  the  standard  froia  our  draft  material. 

A-78-28.  Draft  specifications  and  fund  research  and  development  for  a 
low  cost  FDR,  CVR,  and  composite  recorder  which  can  be  used  on  complex 
general  aviation  aircraft.  Establish  guidelines  for  these  recorders, 
such  as  maximum  cost,  compatible  with  the  coat  of  the  airplane  on  which 
they  will  be  installed  and  with  the  use  for  which  the  airplane  is 
Intended. 

Comment.  The  status  of  this  recommendation  was  also  updated  In  our 
letter  of  July  29,  1980.  Although  Initially  the  FAA  had  planned  to 
establish  a  regulatory  project  to  develop  an  Advance  Hotlce  of  Proposed 
Rule  Making  (ANPRM)  for  Identification  of  appropriate  standards,  further 
review  of  the  matter  Indicated  that  this  regulatory  procedure  was  not 
necessary.  Research  and  development  previously  accomplished  by  the  U.S. 
Army  and  by  NASA  ms  already  being  Incorporated  by  several  equipment 
manufacturers  In  their  own  development  plans. 

A-78-29.  In  the  Interim,  amend  14  CFR  to  require  that  no  operation 
(except  for  maintenance  ferry  flights)  may  be  conducted  with  turbine- 
powered  aircraft  certificated  to  carry  six  passengers  or  more,  which 
require  two  pilots  by  their  certificate,  without  an  operable  CVR  capable 
of  retaining  at  least  10  minutes  of  Intracockplt  conversation  when  power 
Is  interrupted.  Such  requirements  can  be  met  with  available  equipment 
to  facilitate  rapid  implementation  of  this  requirement. 

Comment.  We  also  updated  the  status  of  this  recommendation  In  our 
July  29,  1980,  letter  as  follows:  "In  partial  fulfillment  of  this 
recommendation,  14  CFR  135  was  amended,  as  published  October  10,  1978, 

In  Vol.  43  FR  46742,  to  require  under  Section  135.151  (copy  enclosed) 
that  no  person  may  operate  a  turbojet  airplane  having  a  passenger 
seating  configuration,  excluding  any  pilot  seat,  of  10  seats  or  more, 
unless  It  Is  equipped  with  an  approved  cockpit  voice  recorder. 

"In  further  fulfillment  of  this  recommendation,  the  FAA  currently  Is 
drsftlng  an  NPRN  which  would  require  under  Part  91,  General  Operating 
and  Flight  Rules,  several  additional  equipment  items,  including  a  CVR  on 
all  multiengine  turbojet  airplanes.  This  would  expand  the  coverage 
under  Section  135.151  since  there  would  be  no  minimum  seating 
requirement  specified."  The  PAA  will  continue  to  keep  the  Board  advised 
of  progress  relating  to  these  recommendations. 

In  addition  to  reiterating  these  five  recomnendations,  the  Board  made 
twelve  additional  recomnendations.  The  Board  was  previously  advised 
that  the  FAA  had  Initiated  or  completed  actions  which  satisfied  the 
Intent  of  several  of  these  safety  recomnendations. 
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A-80-64.  Establish  a  separate  classification  of  conunuter  airline 
Inspectors  to  conduct  cominuter  airline  surveillance. 

Comment.  A  separate  classification  was  established  within  the  FAA 
GS-1825  classification  guide  well  In  advance  of  the  Issuance  of  this 
recommendation.  This  classification  for  Principal  Aviation  Safety 
Inspectors  emphasizes  experience  requirements  for  the  certification  and 
surveillance  of  commuter  airlines.  This  guide  Is  currently  being  used 
in  the  job  classification  of  these  Inspectors.  (A  copy  of  the 
applicable  announcements  are  enclosed.)  Ve  consider  action  on  Safety 
Recommendation  A-80-64  completed. 

A-80-65.  Provide  specialized  training  for  Inspectors  assigned  to 
commuter  airlines  to  Insure  that  Inspectors  are  qualified  In  Che 
equipment  operated  and  are  knowledgeable  regarding  commuter  airline 
operations. 

Comment.  The  FAA  agrees  with  this  recommendation  and  has  initiated 
additional  training  courses  for  this  purpose.  Specialized  training  Is 
being  provided  for  Inspectors  assigned  to  commuter  airlines  at  the  Mike 
Monroney  Aeronautical  Center  at  Oklahoma  City.  Course  21618,  Air 
Carrier  Airworthiness  Indoctrination  (ACAI),  is  for  general  aviation 
Inspectors  and  is  made  up  of  selected  subjects  from  the  air  carrier 
inspectors  Indoctrination  course.  It  was  Initiated  In  FY-79  in  response 
to  revised  Part  135.  Eighty  Inspectors  completed  this  course  in 
FY-79/80  and  16  Inspectors  are  scheduled  for  FY-Bl.  The  second, 

Course  21828,  Air  Taxi  Certification  and  Surveillance,  covers  certifi¬ 
cation  requirements,  operating  rules,  aircraft,  equipment,  policies,  and 
procedures.  This  course  was  developed  for  airworthiness  inspectors 
assigned  to  commuter  airlines.  In  FY-79/80,  the  FAA  trained  48 
inspectors  in  Course  21828  and  36  Inspectors  are  scheduled  for  FY-81. 
There  are  two  courses  for  operational  inspectors:  Course  22100,  Air  Taxi 
Operations  Certification  and  Inspection;  and  Course  21617,  Air  Carrier 
Mini  Indoctrination.  One  hundred  and  seventy  Inspectors  completed 
Course  22100  in  FY-79/80  and  40  inspectors  completed  Course  21617  in 
PY-80  (the  first  year  that  this  course  %»a8  offered).  For  FY-81, 

Course  22100  has  70  inspectors  scheduled  for  attendance  and  Course  21617 
has  36  Inspectors  scheduled.  With  regard  to  flight  training  and 
qualifications,  a  continuing  effort  Is  being  made  to  qualify  all 
commuter  Inspectors  in  at  least  one  turboprop  aircraft  and,  where 
applicable,  specific  turbojet  aircraft  under  their  surveillance.  This 
should  be  viewed  as  a  continuing  program  due  to  such  factors  as  manpower 
and  fiscal  restraints  and  personnel  turnover.  The  FAA  considers  action 
on  Safety  Recommendation  A-80-6S  completed. 

A-80-66.  Allocate  GADO  resources  to  insure  that  all  commuter  surveil¬ 
lance  and  general  aviation  requirements  can  be  accomplished. 

Comment .  127  Flight  Standards  Aviation  Safety  Inspector  positions  were 

allocated  for  the  FY  1981  budget  appropriation.  Due  to  a  pressing 
need,  50  of  these  positions  were  advanced  to  the  FY  1980  budget,  and 
these  positions  have  all  been  filled.  The  additional  77  posltiona  will 
be  filled  during  FY  1981.  All  of  the  127  positions  are  dedicated  to 
coPHButer/air  taxi  certification  and  surveillance  activities.  The  FAA 
considers  action  on  Safety  Recommendation  A-80-66  completed. 
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A~80-67 .  Establish  a  procedure  for  distributing  surveillance  of 
coomuter  airline  maintenance  evenly  during  all  periods  when  maintenance 
la  performed. 

Comment .  The  FAA  la  In  agreement  with  the  Intent  of  this  recommendation 
and  we  believe  It  will  be  satisfied  by  events  In  progress.  Work  assign" 
ments  for  Inspectors  la  a  function  of  district  office  supervision,  which 
provides  the  greatest  flexibility  for  effective  utilization  of  those 
personnel.  The  headquarters  and  regional  offices  periodically  emphasize 
the  need  for  specific  surveillance  by  notices,  such  as  N  8000.198, 
Increased  Surveillance  for  Operator  Under  Mew  Part  135  (copy  enclosed). 

Inspector  personnel  assigned  to  coaswters  have  borne  a  time-consuming 
workload  In  the  recertification  of  those  operators  under  the  new 
Part  135.  With  this  workload  behind  us  and  hiring  of  new  Inspectors  for 
commuter  assignments  now  In  progress,  coupled  with  the  commuter-oriented 
Inspector  programs,  sufficient  inspector  manpower  should  be  provided  to 
accoodBodate  scheduling  off-hour  surveillance  of  commuter  ulntenance 
activities.  We  will  keep  the  Board  advised  of  the  results  of  our  efforts  , 
in  this  regard. 

A-80-68.  Require  that  only  actual  passenger  weights  be  used  In  weight 
and  balance  computations  for  reclprocatlve  engine  aircraft  used  in 
Part  135  flights  which  are  certificated  for  nine  or  less  passengers. 

Comment.  This  was  accomplished  on  an  Interim  basis  by  internal  notices 
culminating  April  1,  1980.  Final  implementation  of  this  recommendation 
Is  by  Advisory  Circular,  AC  120-27A,  Weight  and  Balance  Control,  Issued 
May  14,  1980,  and  by  Internal  Instructions  to  FAA  airworthiness  Inspec¬ 
tors,  which  are  under  development.  The  thrust  of  FAA's  efforts  In  this 
area  Is  to  causa  the  certificate  holders  to  develop  suitable  weight  and 
balance  control  systems  that  can  be  easily  managed  by  pilots  or  other 
personnel  responsible  for  loading.  In  accordance  with  methods  and  pro¬ 
cedures  provided  by  the  respective  certificate  bolder.  The  FAA  considers 
action  on  Safety  Recommendation  A-80-68  completed. 

A-80-69.  Amend  14  CFR  135.243  to  require  a  minimum  number  of  multiengine 
flight  hours  for  a  pllot-ln-command  of  a  multlenglne  commuter  airline 
flight. 

Comment.  In  February  1980,  new  Section  135.244,  commuter  pllot-ln- 
command  operating  experience  requirements,  was  issued,  which  contained 
standards  for  pilots  prior  to  designation  as  pllot-ln-command  on  commuter 
passenger-carrying  operations.  These  requirements  established  Increased 
operating  experience  levels  by  make  and  model  for  both  single  and 
multiengine  aircraft.  This  experience,  which  varies  depending  on  whether 
the  aircraft  is  piston  or  turbine  powered,  must  be  acquired  under  the 
eunervlslon  of  a  check  airman  employed  by  the  certificate  holder  In 
liNaaBitSMf -carry Ing  nperstions.  The  Intent  of  this  nile  is  to  upgrade 
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pilot  experlenca  to  adhere  to  a  higher  level  of  aafetp.  A  copy  of  this 
aew  aectlon  la  enclosed  for  your  review.  Also,  it  should  be  stressed 
that  this  new  section  specifies  requirements  In  addition  to  those  la 
Section  135.243,  which  require  all  pilots  serving  In  commuter  operations 
to  hold  an  airline  transport  pilot  certificate.  This  requirement  la 
itself.  In  our  Judgment,  contributes  appreciably  to  pilot: -In-conmand 
experience,  especially  when  complemented  by  the  provisions  of  new 
Section  135.244.  Finally,  we  believe  the  Increased  training  program 
requirements  contained  In  Subpart  H  of  Fart  135  are  also  a  positive 
factor.  In  this  regard,  the  operating  experience  under  Sections  135.244 
must  be  acquired  only  after  satisfactory  completion  of  the  appropriate 
ground  and  flight  training  for  the  aircraft  and  crevmember  position. 
Approval  provisions  for  the  operating  experience  must  be  scheduled  In 
the  operator's  training  program.  We  consider  action  on  Safety 
Aecommendatlon  A-80-69  completed.  .  ... 

A-80~70.  Amend  14  CFl  Subpart  B  to  require  that  dispatch  and  flight 
operations  duties  are  supervised  by  personnel  trained  in  those 
functions. 

Comment.  Due  to  the  relative  else  and  scope  of  Part  135  commuter 
operations,  we  do  not,  at  this  time,  believe  there  Is  a  need  for  a. 
flight  dispatcher  as  Indicated  In  Pert  121  operations.  We  will,  of 
course,  continue  to  monitor  this  situation  for  possible  changes  In 
future  operations.  With  regard  to  flight  operating  personnel 
qualifications  and  training,  we  believe  the  current  regulations  are 
adequate.  The  qualification  requirements  for  supervisory  personnel  are 
adequate  to  achieve  the  Intended  level  of  safety.  Section  135.37, 
Management  Personnel  Kequlred,  requires  a  qualified  director  of 
operations,  chief  pilot,  and  director  of  maintenance.  Section  135.39 
specifies  the  qualifications  that  persons  occupying  these  positions  must 
possess.  Also,  Section  135.77,  BesponslblUty  for  Operational  Control, 
requires  each  certificate  holder  to  list  In  his  operating  manual  the 
name  and  title  of  each  person  authorised  to  exercise  operational  control. 
Accordingly,  the  FAA  intends  to  take  no  further  steps  In  this  erea  at 
this  time,  and  we  consider  action  on  Safety  Racoamendatlon  A-80~70 
completed. 

A-80-71.  Amend  CFR  135.185  to  require  that  aircraft  empty  weight,  and 
that  center  of  gravity  be  determined  more  frequently. 

Coament.  The  FAA  agrees  with  the  intent  of  this  proposal  as  It  regards 
the  Importance  of  aircraft  empty  weight,  operating  weight,  and  corres¬ 
ponding  centers  of  gravity  (c.g.).  However,  we  believe  a  well  developed 
cumulative  weight  control  system  is  the  primary  means  of  controlling 
operating  weight  and  c.g.  This  system  continuously  updates  operating 
weights  and  e.g.'s  (or  other  aircraft  weight  references)  to  sccount  for 
changes  to  the  aircraft,  Its  equipment,  or  standard  passenger  provisions 
such  as  stewardess  supplies.  Periodic  rewelghing  of  aircraft  under 
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approved  programs  serves  to  confirm  the  cumulative  weight  control  system. 
Section  185  provides  for  the  use  of  approved  weight  and  balance  control 
systems  for  multienglne  aircraft  which  Includes  cumulative  weight 
control.  These  programs  Include  periodic  reweighlng  requirements  for 
aircraft  controlled  on  a  fleet  basis »  as  well  as  aircraft  handled 
individually.  In  the  case  of  aircraft  fleets,  aircraft  within  each 
fleet  are  weighed  on  a  sampling  basis  to  confirm  the  fleet  weight  and 
c.g.  Therefore,  reweighlng  periodically  is  imposed  on  the  fleet  rather 
than  on  individual  aircraft. 

Advisory  Circular  120-27A,  Weight  and  Balance  Control,  was  Issued 
May  18.  This  circular  consolidates  previous  advisory  circulars  for  air 
taxis  and  large  air  carriers,  and  Includes  cumulative  weight  control 
procedures  as  well  as  aircraft  reweigh  periods.  The  superseded  advisory 
circular  for  air  taxis  did  not  include  a  periodic  reweigh  period.  We  do 
not  believe  further  steps  in  this  area  are  appropriate  at  thla  time  and, 
accordingly,  the  FAA  considers  action  on  Safety  Recommendation  A-80-71 
completed.  ’ - 

A-80-72.  Evaluate  and  revise  as  appropriate  the  criteria  for  the 
authorization  of  single-pilot  IFR  operations  for  commuter  airlines. 

Comment .  The  FAA  concurs  with  Safety  Recommendation  A-80-72. 

Section  135. lOS  was  amended,  effective  March  1,  1980,  to  require  that, 
prior  to  authorizing  single  pilot  IFR  operations,  the  pllot-ln-command 
must  have  previously  logged  100  pllot-ln-command  hours  in  the  make  and 
model  aircraft  to  be  flown.  This  increased  pilot  experience  require¬ 
ment  would  ensure  that  the  pilot  has  aircraft  familiarity  and 
proficiency  sufficient  to  adequately  cope  with  IFR  operational  problems 
and  to  handle  Inflight  emergencies.  We  consider  action  on  Safety 
Recommendation  A'’80-72  completed. 

A-80-73.  Expand  the  AOAP  program  to  support  the  development  of 
commuter-served  airports.  - 

Comment.  In  1976,  Amendaeota  to  the  Airport  and  Airway  Development  Act 
of  1970  defined  commuter  airports  for  the  first  time  and  provided 
specific  funding  for  their  development.  In  the  administration  of  the 
Airport  Development  Aid  Program  (ADAP),  the  FAA,  through  use  of  an 
authorized  discretionary  fund,  has  consistently  granted  more  for 
commuter  airport  development  annually  than  the  $15  million  Identified 
in  the  Act  for  use  at  coamniter  locations  (FT  1976,  $19. 9M;  FY  1977, 
$23.9M:  FT  1978,  $19. 9N;  FT  1979,  $30.7N;  and  FT  1980,  $21. 6M). 

The  Administration's  legislative  proposal  to  continue  an  airport  grant 
program  beyond  the  September  30,  1980,  expiration  of  the  ADAP  was 
developed  to  provide  a  single  fund  for  development  of  all  commercial 
service  (including  commuter)  airports.  This  will  allow  greater  emphasis 
to  be  placed  on  Improvement  of  commter  airports  in  the  post-1980 
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prograa.  The  latest  House  and  Senate  legislative  proposals  require 
admlalstratlon  of  the  facilities  and  equipment  and  airport  development 
programs  in  a  manner  to  maximize  the  use  of  safety  facilities  with 
highest  priority  for  commercial  service  airports.  This  Includes,  but  Is 
not  limited  to.  Installation,  operation,  and  maintenance  of  precision 
approach  systems  for  each  primary  runway;  grooving  or  friction  treatment 
of  all  primary  and  secondary  runways;  nonprecision  approaches  for 
secondary  runways;  and  electronic  or  visual  vertical  guidance  on  all 
runways. 

We  believe  the  FAA's  ADAP  prograa  has  been  administered  to  support  the 
development  of  commuter-served  alrporta,  and  that  future  programs 
though  subject  to  legislative  approval,  have  also  been  designed  to 
support  commuter  airports,  and,  accordingly,  no  further  action  la 
presently  Intended.  The  FAA,  therefore,  considers  action  on  Safety 
Recommendation  A-80-73  completed. 

A-80-74.  Revise  the  qualifying  criteria  to  Insure  that  a  larger 
percentage  of  commuter-served  airports  are  equipped  with  Instrument 
landing  systems.  ' 

Comment.  An  extensive  evaluation  of  the  Instrument  landing  system 
(ILS)  qualifying  criteria  %ras  Initiated.  This  evaluation  Includes  a 
reassessment  of  the  benefits  derived  from  an  ILS  by  all  categories  of 
aviation,  Including  trunk  carriers,  commuter  carriers,  sir  taxi 
carriers,  general  aviation,  and  military.  Completion  of  this  evaluation 
Is  anticipated  In  the  near  future.  We  will  advise  the  Board  of  the 
results  of  this  evaluation  as  soon  as  they  are  available. 

A-60-75.  Insure,  to  the  extent  possible,  that  airports  which  are  served 
by  commuter  airlines  are  equipped  with  an  Instrument  approach  facility. 

Comment.  In  February  1980  the  FAA  Initiated  an  indepth  analysis  of  all 
airports  served  by  commuter  airlines  In  the  continental  O.S.  and  Hawaii 
which  found  that  64  percent  have  a  conslssloned  or  programmed  Instrument 
landing  system  (ILS).  Commuter  needs  at  the  remaining  commuter-served 
airports  are  being  Investigated.  Recommendations  regarding  the 
Installation  of  ILSs  at  specific  airports  are  anticipated  In  the  near 
future  and  will  be  made  available  to  the  Board  when  available. 

In  summary,  the  FAA  considers  action  completed  on  Safety  Recommenda¬ 
tions  A-80-64,  -65,  -66,  sod  -68  through  -73.  We  Intend  to  provide 
further  response  to  the  Board  on  Recommendations  A-80-67,  -74,  and  -75. 


y»  , 


inghofne  Bond 
~Administrator 


Enclosures 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON,  O.C.  20591 

August  27,  1980 


The  Honorable  James  B.  King 
Chairman,  National  Transportation 
Safety  Board 

800  Independence  Avenue,  SW. 

Washington,  D.C.  20594 

Dear  Mr.  Chairman; 

This  is  in  response  to  your  letter  of  July  9  and  supplements 
letter  of  January  15  to  NTSB  Safety  Recommendations  A-79-80  and  81. 

A-79-80.  Require  that  pilots  involved  in  14  CFR  135  operations  be. 
thoroughly  trained  on  the  performance  capabilities  and  handling  quali¬ 
ties  of  aircraft  when  loaded  to  their  maximum  certificated  gross  weight 
or  to  the  limits  of  their  c.g.  envelope,  or  both. 

Comment.  An  amendment  to  14  CFR  Part  135,  Amendment  No.  135-3,  Issued 
January  30  requiring  additional  operating  experience  for  commuter 
pilots-ln-command,  was  effective  March  1,  A  notice  providing  specific 
flight  testing  standards  for  Part  135  pilots  was  issued  on  January  14 
and  should  result  in  pilots  being  more  knowledgeable  about  their 
aircraft  and  its  limitations.  Copies  of  both  are  enclosed. 

The  revised  Part  135  provides  training  in  weight  and  balance,  runway 
limitations  for  takeoff  and  landing,  aircraft  performance  data,  and 

operating  limitations  during  initial,  transition,  and  upgrade  ground - 

training  for  pilots.  In  April  1979,  increased  Part  135  surveillance 
requirements  were  initiated  which  Involved  additional  en  route  inspec¬ 
tions  and  other  FAA  emphasis  items.  Crewmembers  demonstrated  their 
knowledge  of  weight  and  balance  procedures  and  aircraft  performance  as 
part  of  the  surveillance. 

In  the  transmittal  letter  of  October  17,  1979,  the  NTSB  stated  it  would 
be  impractical  to  accomplish  flight  training  in  an  aircraft  loaded  to 
gross  weight  or  at  c.g.  limits,  but  that  pilots  should  nevertheless  be 
thoroughly  familiar  with  performance  at  maximum  certificated  gross 
takeoff  weight  and  have  training  under  conditions  at  or  near  gross 
weight,  etc. 

The  revised  training  and  testing  requirements  and  the  exposure  to  vari¬ 
ous  weight  and  loading  conditions  that  the  pilot  will  receive  during 
the  acquisition  of  operating  experience  now  required  in 
Amendment  No.  135,  will  provide  the  needed  additional  familiarization 
and  knowledge  of  aircraft  performance  deficiencies.  We  believe  these 
actions  fulfill  the  Intent  of  Safety  Recommendation  A-79-80. 
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A-79-81.  Expedite  rulemaking  which  would  make  the  flight  time  and  duty 
time  limitations  and  rest  requirements  for  commuter  air  carriers  the 
same  as  those  specified  for  domestic  air  carrier  crewmembers  under 
14  CFR  121. 

Comment.  On  August  4,  1980,  the  FAA  Issued  a  supplemental  Notice  of 
Proposed  Rule  Making  (NPRM)  No.  78-3B,  Docket  No.  17669,  to  revise  the 
flight  and  duty  time  limitations  and  rest  requirements  for  flight 
crewmembers  utilized  by  domestic,  flag,  and  supplemental  air  carriers, 
commercial  operators,  and  air  taxi  operators.  I  am  enclosing  a  copy  of 
the  NPRM  for  the  Board's  review  and  records. 


3  Enclosures 


Office  ol 
Chairman 


Natioiuil  IVansportation 
Safoty  Board 

\A/ashington,DC  20S94 


July  9,  1980 


Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Hr .  Bond : 

Reference  Is  made  to  the  National  Transportation  Safety  Board 
Safety  Recommendations  A-79-80  and  A-79-81  Issued  October  17,  1979. 

These  recommendations,  which  stemmed  from  the  Safety  Board's  Investi¬ 
gation  of  several  commuter  air  carrier  accidents,  pertained  to; 

1.  Pilots'  handling  of  aircraft  loaded 
to  maximum  gross  weight. 

2.  Flight  and  duty  time  limitations  for  operations 
under  FAR  Part  135. 

The  Federal  Aviation  Administration's  response  of  January  15,  1980, 
Indicated  actions  were  In  progress  to  resolve  these  recommendations.  To 
better  evaluate  their  progress  and  update  the  public  docket,  we  would 
appreciate  a  further  report  of  actions  taken. 

Sincerely  yours, 

James  B.  King 
Chairman 


r 


NatiDfKsl  Transportation 
Safety  Board 


O' ',e  o‘  '  ••.;■•  1  It  V  /’  ,  I'l.SO 

Cna  ""af 


Hunnrable  Lan^horne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
WasViington,  D.C.  20591 

Dear  Nr.  Bond: 

Thank  you  for  your  Ij'-lter  of  .lamiar;-  ,  I'lFiO,  risr-'inli  n,'-,  to  the 
National  Transportation  .Safety  Board's  Sar'crv  Kei  o;i;;  .  iul.il  i  ons  A-79-80 
and  81.  Our  comnifj'ts  to  yiiu-  response  a.'<  .is  ).' 1 1  o»'s ; 

A-79-80.  The  Safety  Board  is  pleased  tc  note  ;htit  the  Tt^deral  Aviation 
Administration  (FAA)  is  proposinp,  repul  i'  .  vy  ac  tion  to  upp, ratio  the 
operating  experience  and  testing  .st.indar:  of  F.srt  pilots.  Pending 
the  revision  of  the  rules,  A-79-80  is  <  1  iS'  if  ltd  ir;  .r.i  ''orKN--ACCErTABLF. 
AC  If ON"  status. 

A- 79-61 .  It  is  also  noted  that  tlio  F/VA  v.,li  .siiori  i  .  i....siie  ..oi  ice  No. 
78-3B  to  provide  identical  fliglit  and  dif  timt-  1  i;-:i  ■  <ii  ions  for  P.irts 
135  and  121  operations.  I’cnding,  regul  •  ,  ry  actio-.'.,  A-?‘i-8l  is  also 
being  maintained  in  an  "Ol’EN — ACCbl’l.'vBLii  .AC  llON"  si.tus. 

Si:ic<.relv  vcirs, 


DEPARTMENT  OF  TRANSPORTATION 

Federal  aviation  administration 


WASHINGTON.  D  C  20590 


January  15,  1980 

OFflCE  OF 

THE  ADMINISTRATOR 

Honorable  Janes  E.  King 
Chairnar. ,  Kabional  Transportation 
Safety  Board 

30C  Independence  Avenue,  S.W. 

K'ashington,  D.C.  2059^ 

Dear  Mr.  Chairman: 

This  is  in  response  to  HTSB  Safety  Recommendations  A-79-80  and  SI 
issued  or.  October  17,  1979.  These  recomme.ndations  are  based  on  the 
Board's  concern  that  the  expansion  of  14  CFR  135  operations,  and 
particularly  commuter  air  carrier  operations,  be  accompanied  by 
.measures  to  assure  a  level  of  safety  comparable  with  that  of  the  air 
carriers  certificated  under  14  CF.R  121.  These  recommendations  would 
deal  with  certain  aspects  of  pilot  training  and  with  prew  flight 
time,  duty  time,  and  rest  requirements.  The  following  are  the 
Federal  Aviation  Administration's  (FAA)  comments  and  actions  in 
response  to  these  recommendations. 

A-79-60 .  Require  that  pilots  involved  in  14  CFR  135  operations  be 
thoroughly  trained  on  the  performance  capabilities  and  handling 
qualities  of  aircraft  when  loaded  to  their  maximum  certificated  gross 
weight  or  to  the  limits  of  their  c.g.  envelope,  or  both. 

Comment,  The  FAA  is  in  the  process  of  amending  Part  135  to  require 
operating  experience  similar  to  that  required  in  Part  121  for  any 
pilot  prior  to  designation  as  pilot-in-command  on  commuter  air  carrier 
ope.”ations.  This  operating  experience  v/ould  expose  the  pilot  to 
various  gross  weight  operations  for  each  make  and  model  aircraft  to  be 
flown.  This  operating  experience  will  be  acquired  under  the  super¬ 
vision  of  a  company  check  pilot.  The  estimated  completion  date  for 
this  regulatory  action  Is  March  1,  1980. 

In  addition,  we  are  issuing  a  directive  that  will  be  more  specific  as 
to  testing  standards  regarding  pilots  as  stated  in  Part  135.  Although 
present  training  and  testing  requirements  cover  aircraft  performance, 
this  additional  directive  will  cover  this  area  in  more  detail. 

EstLmated  completion  date  for  this  directive  is  February  1,  1980. 


A-79-81 .  Expedite  rulemaking  which  would  make  the  flight  time  and 
duty  time  limitations,  and  rest  requirements  for  commuter  air  carriers, 
the  same  as  those  specified  for  domestic  air  carrier  crewmember? 
under  lA  CFR  121. 

Comment .  Considerable  work  has  been  done  on  amending  the  present 
flight  and  duty  time  requirements  for  both  lA  CFR  135  and  lA  CFR  121 
to  provide  compatible  requirements.  The  final  draft  of  the  Notice  of 
Proposed  Rule  Making  does  provide  for  identical  requirements  for 
Parts  135  and  121.  The  Supplemental  Notice  of  Proposed  Rule  Making, 
Notice  No.  7&-3E,  on  this  subject,  shquld  be  issued  by  the  end  of 
March  1980. 


Administrator 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 
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ASHINGTON,  D.C 
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Forwarded  to: 


ISSUED:  October  17,  1979 


Honorable  Langhorne  M.  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-79-80  and  -81 


The  air  taxi  Industry,  particularly  the  commuter  air  carrier  segment, 
has  enjoyed  tremendous  growth  in  recent  years.  U.S.  commuter  airlines 
have  gained  an  average  of  10  percent  more  passengers  and  30  percent  more 
freight  each  year  since  1970.  Commuter  air  carrier  revenue  passenger 
miles  have  Increased  from  750,048,000  in  1975  to  1,145,000,000  in  1978. 

The  FAA  has  forecast  a  116  percent  increase  in  commuter  passenger 
enplanements  between  fiscal  1978  and  1989.  This  forecast  growth  of  the 
air  taxi  industry  has  prompted  aircraft  manufacturers  to  produce  new  and 
larger  aircraft. 

However,  this  expansion  has  been  accompanied  by  a  corresponding 
rise  in  commuter  air  carrier  accident  fatalities.  For  example,  in  the 
first  7  months  of  1975  there  were  27  commuter  air  carrier  accidents 
which  Included  9  fatal  accidents  and  24  fatalities.  During  the  first  7 
months  of  1979  there  have  been  27  commuter  air  carrier  accidents  including 
10  fatal  accidents  and  48  fatalities. 

In  the  past  2  years,  the  National  Transportation  Safety  Doaid  has 
investigated  numerous  commuter  accidents  in  which  the  aircraft  was  at  or 
above  its  maximum  certificated  gross  weight  or  at  or  beyond  its  center 
of  gravity  (c.g.)  envelope,  or  both  1/.  In  all  of  these  accidents, 
pilots  were  confronted  with  the  two-fold  problem  of  unfavorable  weight 
and  balance  and  mechanical  malfunction.  Safety  Board  investigations  of 


2J  Aircraft  Accident  Report:  Rocky  Mountain  Airways,  DHC-6,  Cheyenne, 
Wyoming,  February  27,  1979.  (NTSB-AAR-79-10) 

Aircraft  Accident  Report:  Columbia  Pacific  Airlines,  Beech  99, 
Richland,  Washington,  February  10,  1979.  (NTSB-AAR-78-15) 

Aircraft  Accident  Report;  Antilles  Air  Boats,  G-21A,  St.  Thomas, 
Virgin  Islands,  April  5,  1978.  (NTSB-AAR-79-9) 
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these  accidents  also  revealed  that  the  pilots  had  received  no  flight  or 
ground  training  on  the  performance  capabilities  and  handling  qualities 
of  the  aircraft  when  loaded  to  Its  maximum  certificated  gross  weight  or 
at  the  limits  of  its  c.g.  envelope. 

On  March  1,  1979,  a  commuter  air  carrier  flight,  a  Beech  Model  70, 
Excalibur  conversion,  crashed  during  takeoff  at  the  Gulf port-Biloxi 
Regional  Airport,  Gulfport,  Mississippi.  The  investigation  revealed 
that  the  aircraft  was  over  its  maximum  certificated  gross  weight,  and 
out  of  its  c.g.  envelope.  It  also  revealed  uncorrected  maintenance 
discrepancies,  that  the  ADF  and  wing  flaps  were  inoperative,  and  that 
the  starter  interrupt  system  had  been  bypassed.  Further,  it  revealed 
that  aircraft  dispatch  operations  were  hurried  and  that,  in  particular, 
data  for  weight  and  balance  computations  were  carelessly  compiled. 

Moreover,  the  pilot  had  received  no  training  on  the  performance  capabilities 
and  handling  qualities  of  the  aircraft  under  high  gross  weight  conditions. 

The  accident  illustrates  a  typical  result  of  poor  operational  practices 
and  incomplete  training.  The  pilot  had  flown  the  aircraft  earlier  that 
day  at  its  maximum  weight  for  the  first  time  even  though  it  was  on  a 
regularly  scheduled,  unsupervised  passenger  flight. 

Safety  Board  investigative  experience  has  disclosed  also  that  air 
taxi/commuter  flights  are  often  conducted  at  high  gross  weights.  Many 
of  the  aircraft  used  by  these  operators  exhibit  flight  characteristics 
and  handling  qualities  at  high  gross  weights  that  are  markedly  different 
from  those  exhibited  at  lower  gross  weight. 

While  it  may  be  impractical  to  accomplish  flight  training  in  aircraft 
loaded  to  the  maximum  gross  weight  or  at  the  limits  of  the  c.g.  envelope, 
all  pilots  should  be  thoroughly  familiar  with  the  performance  deficiencies 
which  could  be  produced  by  such  conditions  and  have  training  under 
conditions  approaching  these  limits.  Such  performance  deficiencies  may 
include  ar  Increase  in  takeoff  speed,  a  longer  takeoff  roll,  a  reduction 
in  the  rate  and  angle  of  climb,  and  a  higher  stall  speed.  These  deficiencies 
may  be  compounded  further  by  an  aircraft  malfunction,  such  as  an  engine 
failure.  Training  regarding  these  factors  would  have  alerted  the  pilot 
in  the  Gulfport  accident  to  the  Importance  of  proper  weight  and  balance 
for  safe  flight  and  he  might  have  required  accurate  computations  to  ))r 
made. 


The  Safety  Board  is  aware  that  the  Federal  Aviation  Administration 
is  currently  evaluating  comments  on  NPRM  78-3,  "Flight  Crewmember  Flight 
and  Duty  Time  Limitations  and  Rest  Requirements,"  as  they  apply  to 
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CFR  121  operations.  However,  recent  coDnnuter  air  carrier  accidents  have 
given  added  urgency  to  the  need  to  revise  the  crew  duty  time,  flight 
time,  and  rest  period  regulations  contained  in  14  CFR  135  2J , 

The  Safety  Board  believes  that  the  expansion  of  14  CFR  135  operations, 
and  particularly  commuter  air  carrier  operations,  to  more  closely 
approximate  those  of  air  carriers  certificated  under  14  CFR  121,  should 
be  accompanied  by  measures  to  assure  a  comparable  level  of  safety. 
Differences  In  the  types  of  operational  activities  usually  conducted  by 
a  commuter  air  carrier  pilot  are  other  factors  which  support  a  need  for 
such  changes.  Commuter  air  carrier  flights  are  usually  short,  and 
during  a  long-duty  day  a  pilot  can  be  required  to  make  numerous  approaches 
and  landings,  and  numerous  Instrument  approaches  —  often  conducted  as 
single  pilot  IFR  operations.  The  commuter  air  carrier  pilot  may  be 
required  to  perform  collateral  duties  such  as  baggage  handling  and 
aircraft  refueling.  These  factors  can  all  contribute  to  pilot  fatigue, 
with  a  possible  resultant  deterioration  of  basic  flying  skills  and 
Judgment. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that 
the  Federal  Aviation  Administration: 


Require  that  pilots  Involved  In  14  CFR  135  operations  be 
thoroughly  trained  on  the  performance  capabilities  and 
handling  qualities  of  aircraft  when  loaded  to  their 
maximum  certificated  gross  weight  or  to  the  limits  of 
their  c.g.  envelope,  or  both.  (Class-ll,  Priority  Action) 
(A-79-80) 

Expedite  rulemaking  which  would  make  the  flight  time 
and  duty  time  limitations,  and  rest  requirements  for 
commuter  air  carriers  the  same  as  those  specified  for 
domestic  air  carrier  crewmembers  under  14  CFR  121. 
(Class-II,  Priority  Action)  (A-79-81) 


KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  BURSLEY,  and  GOLD^, 
Members,  concurred  In  these  recommendations.  y/] 

T' 


27  AircraTf  Accident  Report:  Unlversal\Airway^,  Beech  7(7>sGulfpo^, 
Mississippi,  March  1979.  (NTSB-AAk'-M-46) 

Aircraft  Accjdfeh^'Report:  Columbia  Pacific  Airlines,  Beech  99, 
Richland,  Washington,  February  10,  1978.  (NTSB-AAR-78-15) 

Air  New  England,  DHC-6.  Y^^outhport,  Massachusetts, 

June  17,  (^u^rd^ly  binder  investigation) 
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DEPARTMENT  OF  TRANSPORTATION 

FEncRAL  AVIATION  ADMINISTRATION _ 

WASHINGTON,  DC.  20591 


.-.'iril  9,  I°79 


-icr.orable. Janes  3.  King 

Cnaiman,  National  Transportation  Safety  Board 
&0C  Independence  Avenue,  S.  W. 
i.'ashington,  D.  C.  20594 

Sear  Mr.  Chaiman: 

Tdis  is  to  advise  you  concerning  the  status  of  National  Transportation 
Safety  Board  Safety  Recownendations  A-72-178  and  179. 

A-72-17e .  Anend  FAF,  135.136  to  provide  for  daily,  weekly,  and  monthly 
flight  and  duty  tme  limitations. 

■-■-72-179 .  Anend  FAR  135.136  to  provide  that  all  flying,  including 
private  as  v.>ell  as  com-nercial,  shall  not  exceed  the  prescribed  flight 
and  duty  time  set  forth  in  this  section. 

ferment.  The  follov.-ing  is  extracted  from  the  supplementary  inforrriation 
trovided  in  Federal  Register  46744,  October  10,  1978,  for  amended  FAR 
Part  135: 
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"Flight  and  Duty  Time  Limitations  {Proposed  Subpart  F) .  An 
entire  subpart  dealing  with  flight  crevimember  flight  and  duty 
time  limitations  has  been  deferred  for  further  consideration 
w.hile  the  rulemaking  proposed  in  Notice  78-3  is  completed. 

That  notice  proposed  changes  in  flight  and  duty  time  limitations 
governing  Parts  121  and  123  operators.  Since  many  of  the 
concepts  presented  in  Notice  78-3  are  similar  to  those  proposed 
in  .Notice  77-17,  information  received  in  response  to  Itotice  78-3 
will  be  helpful  to  the  FAA  in  oonpleting  the  Part  135  flight  and 
duty  tirie  limitations  rulemaking  action.  In  view  of  the  deferral, 
the  present  regulation  is  retained." 

As  seated  in  our  letter  of  February  7,  1979,  regarding  Recomendation 
A-72-55,  sam.e  subject,  further  regulatory  action  will  be  taken  when 
revie-'.’  of  the  comments  has  been  ooppleted.  This  is  a  to?  priority 
prefect.  ••39  v;ill  advise  you  when  action  on  this  item  has  been 
c'.'cleeed. 


■It 


Office  of  the 

Chairman 


National  Transportation 
Safety  Board 

Wash.ngion  D  C  20594 

May  3,  1979 


Honorable  Langhome  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D. C.  20591 

Dear  Mr.  Bond: 

Reference  is  made  to  your  letter  ot  April  9,  1979,  responding  to 
safety  recommendations  A-72-178  and  A-72-179  issued  December  18,  1972. 
These  recommendations  stemmed  from  the  National  Transportation  Safety 
Board's  "Air  Taxi  Safety  Study."  Fatigue-causing  factors  indicated 
the  need  to  amend  Federal  Aviation  Regulations  (FAR)  Section  135.136 
pertaining  to  flight  and  duty  time  limitations — hence  the  two  recom¬ 
mendations. 

We  note  that  the  Federal  Aviation  Administration  (FAA)  is  review¬ 
ing  responses  to  Notice  78-3,  which  proposes  changes  in  flight  and  duty 
time  limitations  under  Parts  121  and  123  of  the  FAR.  We  also  note  that 
the  FAA  has  deferred  action  on  Notice  77-17,  which  pertains  to  flight 
and  duty  time  limitations  under  Part  135,  until  such  time  as  responses 
to  Notice  78-3  have  been  evaluated.  Our  goal  is  to  provide  air  taxi 
passengers  and  commuter  carrier  passengers  flying  under  the  rules  of 
Part  135  with  a  level  of  safety  comparable  to  that  of  air  carrier  pas¬ 
sengers  flying  under  the  rules  of  Part  121  and  Part  123.  We,  therefore, 
agree  with  the  FAA's  rationale  for  deferred  action;  and  we  appreciate 
your  assurance  that  this  matter  is  now  being  given  top  priority.  In 
view  of  the  foregoing,  these  recommendations  are  being  maintained  in  an 
"Open — Acceptable  Action  status." 


Sincerely  yours, 


UEPARTMCNT  OF  TRANSPORTATION 

FEDCnAL  AVIATION  ADMINISTRATION 


WASHINGTON,  D.C.  20391 


February  7,  1979 


OFricE  or 

THE  AUi/.:l4ISTRATOR 


Honorable  James  B.  King 

Chairman,  National  Treinsportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  in  response  to  your  letter  of  December  19,  1978,  w+iich 
requests  that  a  greater  priority  be  given  to  the  FAA's  flight  and 
duty  time  regulatory  effort  for  operations  conducted  under  Federal 
Aviation  Regulations  Part  135. 

A-72-55.  The  FAA  revise  FAR  135  to  provide  adequate  flight  and  duty 
time  limitations. 

\ 

Comment.  There  were  a  large  nunlier  of  comments  on  Notice  of 
Proposed  Rule  Making  78-3  (over  5000  pages) .  These  ooim«nts  are 
being  reviewed  with  respect  to  Federal  Aviation  Regulations  Parts  121 
and  123  to  which  they  apply,  and  also  with  respect  to  their  application 
to  a  Part  135  propos£il.  As  soon  as  the  review  of  the  ooimients  is 
coTipleted,  further  regulatory  action  will  be  taken.  Tnis  is  a  top 
priority  project. 

Our  ^sition  with  respect  to  the  deferral  of  flight  and  duty  time 
limitations  (Proposed  Subpart  F  of  Part  135),  as  explained  in  our 
letter  of  October  27,  1978,  is  that  many  of  the  concepts  presented  in 
Notice  of  Pressed  Rule  Making  78-3  are  similar  to  those  proposed  in 
Notice  77-17.  The  responses  to  Notice  78-3  will  be  helpful  in 
completing  the  Part  135  rulemaking  actions. 


Sincerely, 


Administrator 


Office  of  the 
Chairman 


National  Transportation 
Safety  Board 

Washington,  D  C  20594 

18  DEC  1978 


Honorable  Langhorne  Bond 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 

Dear  Mr.  Bond: 

Reference  Is  made  to  your  letter  of  October  27,  1978,  concerning 
the  status  of  safety  recommendations  A-72-51  and  A-72-55. 

Reconmendatlon  A-72-51 


The  Safety  Board  Is  pleased  to  note  that  FAR  Section  135.13  has 
been  amended  to  give  the  Administrator  the  authority  to  deny  ATCO 
certificates  to  applicants  who  have  a  poor  safety  record.  The  status  of 
this  recommendation  is  now  classified  as  "Closed  -  Acceptable  Action." 

Reconmendatlon  A-72-55 


The  Safety  Board  regrets  the  FAA's  deferred  action.  We  believe 
that  a  requirement  for  a  Flight  and  Duty  Time  Limitation  is  as  important 
for  operations  under  Part  135  as  It  is  for  operations  under  Part  121  and 
Part  123.  We  request  greater  priority  be  given  to  resolve  this  old 
recommendation  which  Is  now  placed  In  a  "Open  -  Unacceptable  Action" 
status. 


Sincerely 


^  DEPARTMENT  OF  TRANSPORTATION 
FEOERjlL  AVIATION  ADMINISTRATION 


WASHINGTON,  O.C.  20591 


October  27,  1978 


Honorable  James  B.  King 

Chairman,  National  Transportation  Safety  Board 
800  Independence  Avenue,  S.  W. 

Washington,  D.  C.  20594 

Dear  Mr.  Chairman: 

This  is  to  advise  you  concerning  the  status  of  NTSB  Safety  Recommendations 
A-72-51  and  55. 

A-72-51 .  Explicit  requirements  for  background  investigation  of  applicants 
for  ATCO  certificates  and  check  pilot  authorization  be  incorporated  into 
the  Commuter  and  V/STOL  Air  Carrier  Handbook  (8430.1 A). 

Comment.  This  supplements  our  May  25,  1972,  response.  FAR  Section 
135.13  v^ras  amended,  effective  December  1,  1978,  to  give  the  Administrator 
the  authority  to  deny  a  certificate  on  the  basis  of  previous  revocation 
records  of  the  applicant  or  certain  employed  key  personnel.’  We  believe 
that  this  satisfies  the  intent  of  the  recommendation  and  consider  the 
action  complete. 

A-72“S5.  The  FAA  revise  FAR  135  to  provide  adequate  flight  and  duty  time 
Timitations. 

Comment.  The  following  is  extracted  from  the  supplementary  Information 
provided  in  Federal  Register  46744,  October  10,  1978,  for  amended  FAR 
Part  135: 

% 

Flight  and  Duty  Time  Limitations  (Proposed  Sobpart  F). 

An  entire  sufapart  dealing  with  flight  crewmember  flight 
and  duty  time  limitations  has  been  deferred  for  further 
consideration  while  the  rulemaking  proposed  in  Notice 
78-3  is  completed.  That  notice  proposed  changes  in 
flight  and  duty  time  limitations  governing  Parts  121  and 
123  operators.  Since  many  of  the  concepts  presented  in 
Notice  78-3  are  similar  to  those  proposed  in  Notice  77-17, 
information  received  in  response  to  Notice  78-3  will  be 
helpful  to  the  FAA  in  completing  the  Part  135  flight  and 
duty  time  limitations  rulemaking  action.  In  view  of  the 
deferral,  the  present  regulation  is  retained. 


OFFICE  OF 
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uo  will  notify  you  when  action  on  this  item  has  been  completed. 
SrwJiJrta™  actions  of  the  Federal  Register  are  enclose, 


Sincerely, 


rnVlS^d 


rne 
inistrator 


Copies 


2  Enclosures 


2  b  JUN  1972 


Boaor«bl«  Joiui  H.  Bc«4 

CtaainM*,  IbitloMl  TraMport«Biott  S«f«ty  Board 
Doportoiaat  of  Traoaportatioo 
Waahlogtoa,  D.  C.  20591 


Daar  Mr.  Chairaaai 

Wo  havo  rovlawod  tho  Hacioaal  Traaaportatloo  Safaty  Board's  rapore 
of  tho  Chicago  4  Souehoro  Airlinaa  Baoelkcraft  13S  accldaak  at  tho 
ftorlg  XlliAols  Airport  oa  21  Octobar  1911.  tba  followiag  ara  our 
coanaotst 

Tba  ataccmaot  nada  ia  paragraph  d(l)  oa  paga  12  quotas  oaly  aa  extract 
of  a  traaamiaaioa  by  tba  coatrolln  ubleb  could  bo  nisiatarpratad 
to  iadieata  that  tho  coetrollar  nada  a  dataraiaatioa  aad  told  tba  pilot 
"...fly  arouad  tba  airport  sad  kaap  it  ia  sight."  la  fset*  tba 
cootrollar  ralayad  tha  iafomatioa  racaivad  froa  aa  Oaark  flight  which 
had  attauptad  a  laadiog  15  aa  20  aiautaa  pravious.  Thia  ralayiag  el 
tha  pilot  report  is  coasidarad  a  good  oparstiag  practica  ea  tho  part  of 
tho  eoatrollar.  Via  racooaaad  that  tha  foil  transalssioa  ba  quoted  ia 
order  to  place  tha  paragraph  ia  proper  prospect iva. 

Oa  page  13  tba  Board  coacludaa  that  *^000  aggrassiva  followup  should 
have  baaa  tskaa  b  tha  6AOO..."  Tba  facto  ara  that  aa  axtraordioary 
SBiouot  of  survaillaaca  aad  iospsetioas  waa  conducted  oa  this  oparatioa 
consldaring  its  Soall  sisa  (aa  average  of  five  aircraft  aad  12  pilots). 
Thia  high  activity  was  ganaratad  ia  large  part  by  our  suspicions  of 
"hiddaa  records"  aad  a  eompaay  noacoapliaaca  dispoaitioau  During  tba 
period  19  Octobar  1970  thru  29  Octobar  1971  savaa  base  iaspactiona 
(aaiotananes  aad  oparstioas),  44  ramp  iaspactiona  (aaintananca  aad 
oparatiaaa).  15  pilot  preliciaacy  ebaehs,  30  anreota  inspactiona  and 
observations  by  PAA  inspactora  of  eight  proficiency  checks  given  by 
conpasy  cheek  pilots  ware  conducted,  la  addition.  21  naotiogs  ware 
bald  with  thg^oupasy  ta  affect  changes  ia  maintanaoca  aad  eparatiaas 
aaausls.  A  SWAP  inapactiaa  waa  coadwetad  ea  5*9  April  1971. 


■r 
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Ikii  •ggrcMiv*  ioapcctlM  aad  •oavcillMie*  frograa  alto  scMraCa4 
■aay  aaforcaa«at  iavaaklgatiaaa.  Is  (aet*  4sriag  tte  period 
5  Jtaaa  1970  Ckrs  21  October  1971«  14  riolatios  aetlosa  «cra  filed 
•taiaat  Chlc«to  4  SoutiMra  Alrllsaa  asd  its  pilots.  As  et  21  October 
1971*  aevas  of  tbe  14  eaaes  had  bees  proeeased  asA  aaactiosa  lapoaed. 

Vres  the  fbrageiss  reaiaaa,  us  beliere  the  FAA  Geseral  Aviatlos  Olatrict 
Office  did  tabs  aggreaaire  followup  actios  to  isaure  the  eoapaay'a 
eostisuad  eoBpliaoes  with  all  fAS*a.  Therefore*  us  receonend  cooaidcra* 
ties  be  gives  to  aneadlqg  thia  paregreph  to  oore  accurately  reflect  the 
ectioos  of  tbs  redatal  Aviatios  Adsisiatratioa. 

Siaeerely* 


-  -.'VID  BY 
-  -3 


DEPARTMENT  OF  TRa.  .3PORTATION 

FEDERAL  AVIATION  ADMINISTRATION 


WASHINGTON.  D  C.  20590 


2  5  m  m 

Honorable  John  H.  Reed 

Chairman,  National  Transportation  Safety  Board 
Department  of  Transportation 
Washington,  D.  C.  20591 

Dear  Mr.  Chairman: 

This  is  in  response  to  your  safety  recommendations  A-72-51  through  55 
issued  10  May  1972. 

The  following  comments  concerning  each  of  these  recommendations  are 
submitted: 

1.  Explicit  requirements  for  background  investigation  of  applicants 
for  ATCO  certificates  and  check  pilot  authorization  be  incorporated 
into  the  Commuter  and  V/STOL  Air  Carrier  Handbook  (8430. lA). 

COMI-IENT ;  We  fail  to  see  the  relationship  of  this  recommendation 
to  the  accident  involving  Chicago  and  Southern  Airlines,  since 
it  has  held  an  air  taxi  certificate  since  17  April  1969.  Neither 
is  there  anything  to  indicate  that  the  past  record  of  the  pilot- 
in-command  was  a  contributing  factor.  Nevertheless,  we  had  — 
prior  to  receipt  of  your  10  May  issuance  --  established  a  regulatory 
project  designed  to  amend  Part  135  to  provide  for  denial  of  an 
ATCO  certificate  in  cases  where  the  applicant  had  a  previous  history 
of  non-compliance  with  the  Federal  Aviation  Regulations,  If  such 
a  rule  is  adopted,  appropriate  field  instructions  will  be  issued 
concerning  the  screening  of  ATCO  applicants. 

Notwithstanding  your  comment  with  respect  to  ATCO  check  pilots, 
paragraph  224  of  Handbook  8430. lA  contains  explicit  instructions 
for  the  designation  of  check  pilots,  including  provisions  for 
determining  their  honesty  and  dependability, 

2.  A  central  facility  be  provided  within  the  FAA  where  information 
would  be  maintained  on  a  company /applicant  name  cross-rofercnce  basis 
for  violations  of  the  regulations  and  for  involvement  in  accident  and 
incident  data. 
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CO>r-tr:NT ;  Centralized  storage  of  information  on  violation  and 
accident  history’  of  pilots,  and  operators,  is  presently  available 
at  Headquarters  and  Oklahoma  City.  However,  to  provide  even 
better  capability  for  retrieval  of  such  information,  the  Faa  is 
in^jlei.ienting  a  fully  automated  system. 

3.  The  FAA  promulgates  a  provision  in  FAR  Part  135  giving  a  GADO  the 
authority  to  refuse  an  ATCO  certificate  on  the  same  basis  for  which 
one  could  be  suspended  or  revoked. 

CO>Cll>rr :  Your  staff  has  apparently  overlooked  the  provisions 
of  FAR  135.15  which  requires  an  ATCO  applicant  to  "show  to 
the  satisfaction  of  the  Administrator,  that  he  is  able  to 
conduct  each  kind  of  operation  for  which  he  seeks  authorization 
in  compliance  with  applicable  regulations."  Handbook  8430. lA 
contains  detailed  instructiwis  for  inspecting  ATCO  applicants 
to  determine  compliance  with  Part  135.  Obviously,  if  the  applicant 
is  unable  to  comply,  the  certificate  will  not  be  issued.  By 
the  same  token,  if  a  certificate-holder  demonstrates  that  he  is 
no  longer  able  to  comply  with  Part  135,  his  certificate  is  sus¬ 
pended  or  revoked  as  appropriate. 

4.  The  FAA  requires  the  use  of  either  actual  scaled  or  passenger 
declared  weights  for  those  aircraft  under  12,500  pounds  that  are 
employed  in  commercial  or  air  taxi  operations.  The  use  of  declared 
weights  siiould  be  restricted  to  those  operators  receiving  specific 
authority  from  the  FAA. 

COr-C'iE’rr;  Chicago  and  Southern's  operations  specifications  did 
authorize  the  use  of  average  passenger  weights  under  most 
circumstances.  This  procedure  has  been  used  under  FAR  135, 

121  and  predecessor  regulations  for  many  years.  The  autho¬ 
rization  to  use  average  weights  in  no  way  relieves  the  carrier 
of  the  responsibility  for  conjpliance  with  the  pcrCornvance 
requirements  of  135.148  or  the  operating  limitations  of  91.31. 

Wc  feel  these  regulations  provide  adequate  control  in  this 
particular  area,  however,  we  will  take  another  look  at  this 
area  to  determine  if  additional  controls  are  required. 

5.  The  VAA  revise  FAR  135  to  provide  adequate  flight  and  duty  time 
limitations . 
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CO>MEKT ;  Ycjur  statement  that  the  present  provisions  of 
Section  135.136  permits  a  pilot  to  fly  as  much  as  310  hours 
in  a  31-day  period  would  only  be  true  if  a  10-hour  non-stop 
flight  were  scheduled  and  flown  each  day  without  any  delays. 
We  believe  you  will  agree  that  this  is  totally  unrealistic 
with  respect  to  air  taxi  operations.  For  the  record,  we  do 
have  a  rule  making  project  under  which  we  will  consider 
bringing  the  Part  135  flight  and  duty  time  limitations  more 
in  line  with  those  required  under  Part  121. 

Sincerely 

^3.  H/ Shaffer 
Administrator 


( 
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UNITED  STATES  O?  AMERICA 

NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C  - 


ISSUED:  Hay  10,  1972 

Adopted  by  the  NATIONAL  TRANSPORTATION  SAFETY  BOARD 
et  Its  office  In  Washington,  D.  C, 
on  the  19th  day  of  April  I972 


FORWARDED  TO:  ) 
Honorable  John  H.  Shaffer  ) 
Federal  Aviation  Administration  ) 
Department  of  Transportation  ) 
Washington,  D.  C.  2059I  ) 

) 


SAFETY  RECOMMENDATIONS  A-72-51  thru  55 

Investigation  of  the  air  taxi  accident  of  Chicago  &  Southern  Airlines, 
Inc.,  on  October  21,  1971/  in  the  vicinity  of  Peoria,  Illinois,  disclosed 
regulatory  areas  that  require  consideration  for  corrective  action. 

The  National  Transpoitatlon  Safety  Board  'believes  the  following  eireas 
require  review  by  the  Federal  Aviation  Administration: 

A.  BACKGROUND  INVESTIGATION  OF  APPLICANTS  FOR  ATCO  CERTIFICATES 
AND  CHECK  PILOT  AUTH(»gr 

With  the  e:q)ajulon  of  scheduled  air  taxi  operations,  and  with 
many  of  the  air  carriers  having  a  form  of  Interline  agreement  with 
scheduled  air  taxi  operators,  the  Board  believes  that  there  is  a  need 
for  increasing  the  requirements  for  a  background  investigation  of  Peoi; 
135  operators  to  improve  the  overall  safety  of  their  operations. 

Review  of  the  Federal  Aviation  Administration  Commuter  and 
v/arOL  Air  Csurrler  Hemdbook  (8430.1A)  did  not  disclose  adeqiiate  guide¬ 
lines  for  a  background  investigation  of  a  check  pilot  applicant  or  a 
reqxilrement  to  consider  the  background  of  an  applicant  for  an  ATCO 
certificate.  Without  specific  requirements  that  such  checks  be  accom¬ 
plished,  the  possibility  exists  that  an  applicant  who  has  a  record  of 
below  stcmdard  safety  performance  and  idio  has  been  cited  with  nimerous 
FAR  violations  may  be  Issued  an  ATCO  certificate  or  be  given  check 
pilot  authority. 
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To  augment  a  background  query,  a  central  clearinghouse  within 
the  FAA  ie  needed  where  information  would  he  maintained  on  a  company/ 
applicant  name  cross-reference  basis  for  violations  of  the  regulations 
and  for  involvement  in  accidents  and  incidents .  At  the  present  time, 
a  General  Aviation  District  Office  (GADO)  or  an  inspector  has  no 
expedient  method  to  collect  such  data  for  consideration. 

Review  of  Federal  Aviation  Regulation  Part  135  disclosed  that 
there  is  no  provision  giving  a  GADO  authority  to  refuse  to  issue  an 
ATCO  certificate,  on  the  same  basis  for  which  one  could  be  suspended 
or  revoked.  The  Board  believes  that  such  authority  is  peuramoiait  to 
facilitating  adequate  eaXety  guidance  and  control. 

The  Safety  Board  recommends  that: 

1.  Explicit  requirements  for  background  investigation  of 
appHceuits  for  ATCO  certificates  and  check  pilot 
authorization  be  incorporated  into  the  Commuter  and 
V/STOL  Air  Carrier  Handbook  (8430*1A). 

2.  A  centred  facility  be  provided  within  the  FAA  where 

information  would  be  maintained  on  a  company/appllcant 
name  cross-reference  basis  for  violations  of  the  ^ 

regulations  and  for  involvement  in  accident  and  Incident  , 
data. 

3.  The  FAA  promulgate  a  provision  in  FAR  Peurt  135  giving  a 
GADO  the  authority  to  refuse  an  ATCO  certificate  on  the 
same  basis  for  vdiich  one  could  be  suspended  or  revoked. 

B.  USE  OF  AVERAGE  PASSBtQER  WEIGHTS  VERSUS  ACTUAL  OR  DBCIARED 

'WEIGig'S  ~  ~ 

In  the  course  of  the  investigation  it  was  noted  that  the 
operator  was  authorized  in  his  Operations  Specifications  to  use  average, 
ass\med  or  estimated  passenger  weights  in  computing  the  weight  and 
balance  of  the  aircrsift.  Review  of  past  history  reveals  that  small 
aircraft  are  extremely  criticsd  to  welght-and-balance  variances,  and 
that  the  majority  of  accidents  for  Vhich  weight  and  balance  was  assessed 
to  be  in  the  caxisal  area  occur  to  small  aircraft. 

The  operational  difficxilties  in  making  advance  reservations,  or 
in  maintaining  an  economically  feeisible  schedule  if  actvial  sealed  passen¬ 
ger  wel^ts  are  made  a  requirement  is  recognized.  Therefore,  the  Board 
recommends  that: 


Honora'ble  John  H.  Shaffer 
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i*.  The  Federal  Aviation  Admlnietration  require  the  use  of 
either  actual  scaled  or  passenger  declared  veights  for 
those  aircraft  under  12,500  poimds  that  are  employed 
In  commercial  or  air  teoci  operations.  The  \ise  of 
declaured  veights  should  be  restricted  to  those  operators 
receiving  specific  authority  from  the  FAA. 

C.  FLIGHT  TIME  LIMIIATIONS 

Investigative  findings  and  hearing  testimony  pertaining  to 
flight  time  and  flight  time  violations  disclosed  that  FAR  Part  135 
does  not  prescribe  maximum  yearly  or  monthly  flightcrew  flight  time 
limitations,  nor  does  it  prescribe  a  7-day  duty  time  limitation. 

Although  there  is  no  definitive  measure  for  pilot  fatigue 
or  positive  method  to  determine  that  an  accident  vas  fatigue  induced, 
the  Board  believes  that  pilot  fatlgvie  does  cause  accidents .  Therefore, 
there  is  a  need  for  practical  flight  time  limitations,  especially  for 
commercial  operations.  Under  the  present  provisions  of  FAR  135*136, 
a  pilot  can  fly  eis  much  as  310  ho\irs  in  a  31~day  period.  Reference  to 
FAR  121.503  (Flight  time  limitations  pilots  airplanes)  reflects  that 
it  limits  pilots  of  supplemental  edr  carrier  and  commercial  operators, 
that  operate  tinder  the  provisions  of  FAR  121,  to  100  hours  during  any 
30  consecutive  days  and  1,000  hours  during  any  calendar  year.  These 
limitations  vere  adopted  for  the  primary  purpose  of  preventing  fatigue- 
induced  errors  by  commercial  flightcrevs  of  large  aircraft.  The  Board 
believes  that  similar  limitations  should  also  apply  to  Part  135  opera¬ 
tors.  Therefore,  the  Safety  Boeurd  recommends  that: 

5.  The  Federal  Aviation  Administration  revise  FAR  135  to 
provide  adequate  flight  euid  duty  time  limitations. 

Ovir  technical  staff  is  available  for  any  further  information  or  clari¬ 
fication  if  required. 

These  recommendations  vlU  be  released  to  the  publia  on  the  issue  date 
shown  above.  No  public  dissemination  of  the  contents  of  this  document 
should  be  made  prior  to  that  date. 

Reed,  Chairman;  Laurel,  McAdams,  Thayer  and  Burgess,  Members,  concvirred 
in  the  above  recommendations. 


John  H.  Reed 
Chairman 
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At  1755  eastern  standard  time,  January  31,  1981,  a  Northwest  Airlines,  Inc., 
DC-10-40  departed  Dulles  International  Airport  for  Seattle,  Washington.  While 
climbing  through  6,000  feet,  the  flightcrew  heard  a  loud  noise,  detected  indications 
of  a  failure  of  the  No.  3  engine,  and  felt  airframe  vibrations.  The  engine  was  shut 
down  successfuUy,  and  there  was  no  fire.  The  flight  returned  to  Dulles  and  made  a 
safe  landing  without  further  incident. 

On  May  15,  1981,  as  a  result  of  the  early  metallurgiccd  findings  which  indicated 
that  the  No.  30  fan  blade  in  the  No.  3  engine  had  failed  at  a  point  where  it  had  been 
subjected  to  an  electrical  arc  burn,  the  Safety  Board  adopted  Safety  Recommenda¬ 
tions  A-81-63  and  -64  to  the  Federal  Aviation  Administration  addressing  the  need  for 
caution  in  conducting  maintenance  and  inspection  of  titanium  fan  blades  on  the  Pratt 
and  Whitney  JT9D-20  high-bypass  turbofan  engines.  As  the  investigation  continued, 
problems  regarding  the  structural  design  of  the  nose  cowl  assembly,  the  fan  case,  the 
fan  exit  case,  and  their  attaching  mechanisms  became  evident. 

Examination  of  the  aircraft  revealed  that  the  No.  3  engine  nose  cowl  assembly 
and  the  fan  case  had  separated  from  the  engine.  The  No.  30  fan  blade  had  separated 
from  the  fan  disc  about  1  inch  above  the  blade  platform  as  a  result  of  a  chordwise 
fatigue  crack  and  overload  fracture,  which  initiated  at  the  arc  burn  point.  Of  the 
20  nose  eowl-to-engine  fan  case  attachment  bolts  on  A-flange,  13  were  missing,  6 
had  failed  in  shear,  and  1  had  pulled  out  of  its  nutplate.  There  were  indications  that 
some  of  the  missing  bolts  had  pulled  out  of  their  nutplates  and  that  five  of  the  fan 
case  attachment  lugs  had  failed  laterally  in  bearing  load. 

The  Safety  Board  determined  that  when  the  fan  blade  fractured,  it  struck  the 
fan  ease  and  the  inner  nose  cowl  near  the  6-o'elock  position  causing  the  loss  of  2  to  5 
A-flange  nose  cowl  retention  bolts  in  the  area  of  the  impact.  The  impact  loads  may 
have  also  caused  R-flange  bolt  fractures  and  B-flange  breakout  in  an  area  correspon¬ 
ding  to  the  A-flange  failures.  The  engine  dynamic  imbalance  and  the  aerodynamic 
loads  on  the  engine  nose  cowl  loaded  the  remaining  A-flange  fasteners  beyond  their 
tensile  strength  and  the  flange  joint  began  to  separate. 
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The  bolts  sheared  in  a  sequential  circumferential  (unzipping)  manner  until  only 
fasteners  between  the  1-  and  the  3-o'cloek  positions  remained.  Aerodynamic  forces  then 
lifted  the  cowl  away  from  the  engine,  pivoting  about  the  remaining  bolts,  stripping  the 
bolts  from  their  nutplates,  and  bending  the  flange  backward  and  outboard.  The  cowl 
separated  inward  and  outward  and  struck  right  wing  slat  No.  5.  As  the  A-flange  fasteners 
progressively  separated,  additioneil  aerodynamic  loading  caused  interaction  between  the 
fan  blade  tips  and  the  fan  case,  and  caused  increased  loading  on  the  B-flange.  The 
torsional  loads  imposed  by  fan  blade  tips  striking  the  fan  case  and  the  additional 
aerodynamic  loading  caused  failure  of  the  B-flange  fasteners.  The  unrestrained  fan  case 
moved  in  and  out  of  the  fan  exit  case  and  struck  the  fan  exit  guide  vanes  at  random 
locations.  The  fan  case  was  driven  forward  and  was  radially  swung  away  from  the  engine, 
striking  the  fan  exit  ease.  The  impact  caused  the  fracture  of  a  small  section  of  the  fan 
exit  case  B-flange  and  bent  it  backward  and  inboard.  The  fan  case  departed  upward  and 
inward  and  struck  leading  edge  Nos.  1  and  2  slats  on  the  right  wing.  The  nose  cowl  and 
fan  case  from  the  No.  3  enpne  came  to  rest  in  a  populated  area. 

Postincident  examination  also  revealed  that  the  Nos.  1,  2,  and  5  leading  edge  slats 
on  the  right  wing,  and  the  No.  2  engine,  had  been  damaged  by  foreign  objects  from  No.  3 
engine  components  and  debris.  Visual  inspection  of  the  No.  2  engine  fan  rotor  revesded 
that  32  of  the  46  fan  blades  had  received  such  damage,  which  ranged  from  0.030-inch 
nicks  to  2-  to  3-inch  sections  missing  from  the  blades'  leading  edges  at  blade  station  23.5, 
just  below  the  outboard  shroud.  Six  damaged  blades  from  the  No.  2  engine  were  examined 
metallurgically  in  an  attempt  to  determine  the  composition  of  the  material  that  the  No.  2 
engine  had  ingested.  A  test  sample  of  material  deposited  on  the  No.  25  blade  contained 
significantly  higher  quantities  of  iron  than  the  titanium  alloy  of  the  fan  blades.  The  fan 
case  and  fan  exit  case  are  made  of  stainless  steel,  which  contains  iron;  consequently, 
fragments  from  these  two  components  of  the  No.  3  engine  probably  damaged  the  No.  2 
engine.  With  regard  to  the  JT9D  engine  and  its  installation  on  DC-10  aircraft,  the  engine 
manufacturer  is  responsible  for  compliance  with  14  CFR  33  and  the  aircraft  manufacturer 
is  responsible  for  compliance  with  14  CFR  25.  The  nose  cowl  and  fasteners  for 
attachment  to  the  JT9D  engine  are  provided  by  the  aircraft  manufacturer  but  the  cowl  is 
fastened  to  the  A-flange  of  the  engine  fan  case  which  is  provided  by  the  engine 
manufacturer.  It  appears  in  this  incident  that  the  broken  fan  blade  damaged  the  A-flange 
and  fasteners  (and  probably  the  B-flange  and  fasteners)  which  allowed  the  nose  cowl  and 
fan  case  to  separate  from  the  engine  in  response  to  dynamic  imbalance  loads,  aerody¬ 
namic  loads,  and  fan-fan  case  interaction  loads.  We  conclude  that  the  failure  of  a  single 
blade  resulted  in  the  loss  of  major  engine  components,  foreign  object  damage  to  the  No.  2 
engine,  and  structural  damage  to  leading  edge  devices.  Although  we  recognize  that  this 
was  the  only  failure  of  this  type  of  engine  installation,  the  Safety  Board  is  concerned  that 
these  regulations  as  they  existed  for  certification  may  not  have  been  met  with  regard  to 
the  JT9D  engine  and  its  installation  on  the  DC-10  aircraft. 

The  No.  30  fan  blade  from  the  No.  3  engine,  serial  No.  BU9913,  had  accumulated 
14,864  flight-hours  and  9,699  cycles.  It  had  been  last  inspected  on  December  9,  1980,  and 
no  discrepancies  were  noted.  Since  that  time,  the  engine  had  been  operated  306  hours  and 
had  accumulated  134  cycles.  The  blade  had  been  reworked  by  TRW  Components  Division 
of  TRW,  Inc.,  Cleveland,  Ohio,  in  November  and  December  1979.  At  that  time,  the 
following  were  accomplished:  (1)  Service  Bulletin  No.  4060,  glass  bead  peening;  (2) 
routine  blending  and  overhaul;  (3)  hardface  strip/removal;  (4)  rehardfacing;  and  (5) 
fluorescent  dye  penetrant  inspection.  As  part  of  the  incident  investigation,  the  Safety 
Board  observed  both  fan  blade  rework  and  overhaul  processing  procedures  at  the  facilities 
of  TRW,  Inc.,  in  Cleveland,  and  at  Northwest  Airlines'  facilities  in  Minneapolis, 
Minnesota.  No  discrepancies  in  rework  and  processing  procedures  were  identified. 
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Fourteen  JT9D  fan  blade  failures  have  been  reported  to  the  manufacturer  since  the 
engine  went  into  service.  Six  failures  have  occurred  on  JT9D  engines  installed  on  DC-10 
aircraft,  and  eight  failures  have  occurred  on  JT9D  engines  installed  on  Boeing  747 
aircraft.  Damage  to  the  13  previous  aircraft  involved  has  varied  from  minor  internal 
engine  damage  to  engine  nose  co^l  or  fan  case  penetration  to  thrust  reverser  separation. 

In  the  incident  investigated,  the  Safety  Board  believes  that  the  safe  operation  of  the 
aircraft  was  jeopardized  by  the  damage  to  the  No.  2  engine  and  the  leading  edge  devices, 
which  resulted  from  the  failure  to  contain  the  damage  to  the  No.  3  engine.  Therefore,  the 
Safety  Board  recommends  that  the  Federal  Aviation  Administration: 

Review  the  design  of  the  flanges  and  fasteners  on  the  forward  and  aft  faces 
of  the  fan  case  of  the  JT9D  turbofan  engine  to  insure  that  the  intent 
of  airworthiness  requirements  provided  in  14  CFR  33  and  14  CFR  25  are 
satisfied.  (Class  0,  Priority  Action)  (A-81-70) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


.•  < 
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On  June  27,  1981,  an  Aerospatiale  AS350  helicopter,  N1381BH,  experienced  a 
severe  tail  rotor  vibration  while  in  flight.  The  pilot  was  able  to  execute  a  successful 
emergency  landing.  The  tail  rotor  vibrated  because  a  tail  rotor  pitch  change  horn, 
PN350A12-1368-01,  had  failed  as  a  result  of  fatigue  cracking  where  it  attaches  to  the 
blade  root.  Total  operating  time  on  the  failed  part  was  950  hours. 

In  recent  months,  there  have  been  four  similar  fatigue  failures  of  the  tail  rotor 
pitch  change  horn,  one  in  Canada  and  three  in  the  United  States.  Operating  times 
ranged  from  450  to  1,800  hours.  The  pitch  change  horn  presently  has  no  prescribed 
life  limit.  The  most  recent  failure  occurred  despite  the  operator's  compliance  with 
Federal  Aviation  Administration  Emergency  Airworthiness  Directive  81-13-09  dated 
June  16,  1981,  which  made  Aerospatiale  Telegraphic  Service  Bulletin  01.07A 
mandatory  for  ^  Aerospatiale  AS350  model  helicopters  (173  AS350  helicopters  are 
registered  in  the  United  States).  The  AD  required  the  following  inspection  criteria: 

Within  10  flight-hours,  remove  the  pitch  change  horns  from  the  two 
tail  rotor  blades,  thoroughly  dean  the  mounting  bolt  areas  of  the 
horn  flange,  conduct  a  fluorescent  dye  penetrant  inspection  of  the 
horns  for  evidence  of  cracks,  thoroughly  clean  the  mating  surfaces 
of  the  horn  and  the  blade  root  flange,  and  check  for  flatness  of  the 
mating  surfaces  by  performing  a  trial  installation.  Once 
reassembled,  conduct  a  daily  preflight  visual  inspection  of  the  pitch 
horns  using  a  5  power  magnifying  glass  in  the  area  of  the  mounting 
bolt  countersink  and  adjacent  radii  of  the  yoke. 

Although  the  pitch  change  horn  on  the  accident  aircraft  had  been  inspected  in 
accordance  with  the  Airworthiness  Directive,  the  existing  fatigue  area  had 
apparently  missed  detection.  The  Board  noted  when  examining  the  failed  part  that 
the  horn  surface  had  been  cleaned  but  residue  remained  in  the  area  of  the  fatigue 
cracks. 
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The  manufacturer  has  indicated  to  the  Safety  Board  that  a  400-hour  service  life  for 
the  PN350A12-1368-0I  tail  rotor  pitch  change  horn  is  being  considered.  The  Safety  Board 
believes  that  this  proposed  action  should  be  reviewed  expeditiously  to  determine  a  proper 
life  limit  on  the  tail  rotor  pitch  change  horn. 

• 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Take  immediate  action  to  revise  the  existing  inspection  instructions  of 
AD-81-13-09  to  stress  the  importance  of  thoroughly  cleaning  the  pitch 
change  horn  in  the  area  of  the  mounting  bolt  countersinks  and  adjacent 
yoke  radii  before  performing  the  dye  penetrant  and  visual  inspections 
required.  (Class  I,  Urgent  Action)  (A-81-71) 

Expedite  review  of  the  recent  failure  history  and  existing  flight-load 
data  on  the  AS3S0,  PN350A-12-1368-01,  tail  rotor  pitch  change  horn  and 
issue  an  Emergency  Airworthiness  Directive  to  establish  a  life  limit  for 
the  part.  (Class  I,  Urgent  Acticxi)  (A-81-72) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 
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SAFETY  RECOMMENDATION(S) 
A-81-73 


On  January  16,  1981,  the  National  Transportation  Safety  Board  investigated  an 
aircraft  accident  in  Pittsburgh,  Pennsylvania,  involving  an  Italian  Agusta  109A 
helicopter.  The  investigation  disclosed  that  the  No.  7  tailrotor  driveshaft  bearing  had 
failed,  which  resulted  in  the  failure  of  the  tubular  tailrotor  shaft  tubing.  The  exact 
reason  for  the  failure  of  the  bearing  could  not  be  determined;  however,  there  was  no 
lubrication  on  the  bearing  parts.  This  is  the  first  known  failure  of  the  bearing  and 
driveshaft  assembly. 

There  are  no  overhaul  or  replacement  time  limits  on  either  the  driveshaft  or  its 
seven  bearings;  however,  they  are  required  to  be  inspected  visually  during  preflight. 
The  No.  7  bearing  and  its  support  are  located  in  the  base  of  the  vertical  stabilizer 
assembly  and  previously  could  only  be  inspected  by  removing  a  piece  of  skin.  The 
inaccessibility  of  the  bearing  and  its  support  could  have  been  a  factor  in  whether  or 
not  an  adequate  daily  preflight  inspection  was  performed.  Access  to  six  bearings  for 
inspection  involves  removing  the  hinged  tailcone  cover.  Since  the  accident,  all 
similar  aircraft  in  this  country  have  had  an  inspection  door  installed  in  order  to 
perform  inspections  of  the  No.  7  bearing  more  easily.  All  aircraft  coming  off  the 
assembly  line  now  have  an  inspection  door  installed. 

While  the  bearing  accessibility  problem  has  been  solved,  the  maintenance 
manual.  Chapter  65-30-17,  page  204,  does  not  describe  clearly  the  manner  of 
inspecting  and  maintaining  the  bearings.  It  does  not  require  the  removal  of  the 
bearing  covers  to  examine  the  internal  areas  of  the  bearings  for  lubrication  and 
general  condition.  The  manual  does  not  require  inspection  of  the  overall  condition  of 
the  rubber  collars  which  clamp  the  bearing's  inner  race  to  the  tailrotor  driveshaft. 
Although  required  by  the  maintenance  manual,  there  were  no  slippage  marks  on  the 
No.  7  bearing,  on  the  other  six  driveshaft  bearings,  or  on  the  tailrotor  driveshaft. 
Also,  the  lubrication  requirements  stated  in  the  maintenance  manual  do  not  specify  a 
lubricant  nor  lubrication  intervals  for  the  tailrotor  driveshaft  bearings.  The  failure 
to  specify  lubrication  intervals  and  an  approved  lubricant  may  have  contributed  to 
the  lack  of  lubrication  in  this  case. 
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Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Revise  the  Agusta  109A  helicopter  maintenance  manual  to  specify  a 
more  detailed  daily  inspection  requirement,  a  maintenance  service 
interval  for  lubrication,  and  an  approved  lubricant  to  be  used  on  tailrotor 
driveshaft  bearings.  (Class  11,  Priority  Action)  (A-81-73) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 
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SAFETY  RECOMMENDATION(S) 
A-81-74 


On  January  20,  1981,  Cascade  Airways,  Inc.,  Flight  201,  a  Beech  99A,  crashed 
about  4.5  miles  southwest  of  Spokane  International  Airport,  Spokane,  Washington. 
The  flight  was  operating  as  a  scheduled  commuter  under  14  CFR  Part  135. 

The  National  Transportation  Safety  Board's  investigation  of  the  accident 
revealed  that  Flight  201,  operating  on  an  instrument  flight  rules  (IFR)  flight  plan  in 
instrument  meteorological  conditions,  was  initially  vectored  for  an  instrument 
landing  system  (ILS)  approach  to  runway  21  after  contacting  Spokane  approach 
control.  IVhen  the  active  runway  was  later  changed  to  runway  3,  Flight  201  was 
vectored  to  the  final  approach  course  even  though  activation  of  the  localizer  for 
runway  3  was  held  up  to  allow  another  aircraft  to  complete  its  ILS  approach  and 
landing  on  runway  21.  When  the  localizer  for  runway  3  was  activated.  Flight  201  was 
advised  promptly  and  given  the  aircraft's  position  as  6  miles  from  the  OLAKE 
intersection. 

Based  on  an  analysis  oi  the  investigative  evidence  and  the  operation  and  display 
of  the  distance  measuring  equipment  (DME)  mode  selector  installed  in  the  accident 
aircraft,  the  Safety  Board  concluded  that  the  crew  probably  used  the  DME  from  the 
Spokane  VORTAC  (located  4.2  miles  from  the  end  of  the  runway)  rather  than  the 
DME  associated  with  the  localizer  (located  at  the  end  of  the  runway). 

Cascade  201  was  equipped  with  a  OME-select  switch  which  had  four  positions 
labeled  "DME  1",  "DME  hold",  "DME  2",  and  "RNAV."  This  feature  allows  the  pilot  to 
do  the  following:  with  the  "DME  1"  button  depressed,  the  DME  is  automatically 
tuned  to  the  same  frequency  as  the  No.  1  navigation  radio.  If  the  pilot  then  pushes 
the  "DME  hold"  button  and  retunes  the  No.  1  navigation  radio,  the  DME  remains  on 
the  frequency  previously  selected  on  the  No.  1  navigation  radio.  As  a  result,  the 
DME  mileage  is  generated  from  a  frequency  which  is  not  displayed  anywhere  in  the 
cockpit.  The  pilot  must  remember  the  navigation  aid  from  which  the  distance 
information  is  derived.  The  Safety  Board  believes  that  the  captain  of  Cascade  201 
probably  used  the  airborne  DME  equipment  in  the  manner  just  described  and  forgot 
that  the  DME  equipment  was  actually  tuned  to  the  DME  associated  with  the  Spokane 
VORTAC  when  the  localizer  was  activated  by  the  tower.  The  Safety  Board  believes 
that  a  direct  readout  of  the  actual  frequency  being  used  for  navigation  should  be 
visually  available  to  the  flightcrew  at  all  times. 
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Although  an  amber  light  is  activated  on  the  DME  mode  selector  when  the  "DML 
hold''  function  is  in  use,  the  light  may  be  overlooked  by  the  pilot  in  certain  situations. 
While  the  "DME  hold"  feature  provides  the  pilot  with  more  flexibility  by  allowing  him  to 
preselect  navigation  frequencies,  this  advantage  may  be  offset  by  the  need  to  remember 
the  source  of  the  DME  mileage  display  during  periods  of  increased  cockpit  workload. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Fedc'al 
Aviation  Administration: 

Require  in  future  radio  navigation  instrument  installations,  that  all 
frequencies  being  received  through  navigational  receivers  that  arc 
providing  essential  navigational  information  (directional  guidance  or 
distance)  be  displayed  so  that  the  source  of  the  navigational  signal  can 
be  readily  discerned  by  the  pilot.  (Class  II,  Priority  Action)  (A-Sl-T^) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BLRSLLV, 
Memoers,  concurred  in  this  recommendation. 


^y;  James  D.  King 
Chairman 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGrON,  D.C. 


ISSUED:  July  28,  1981 


Forvyarded  to; 


Honorable  J.  Lvnn  Hein  s 
Administrator 

Federal  Aviation  Administration 
Washington.  D.C.  20891 


SAFETY  RECOMMENDATIONiS) 
A-81  -75  through  -70 


About  11:27  o.s.t.,  on  Januarv  20.  1981,  Cascade  Airways  Flight  201,  a  Reeeh  99 
ooerating  from  Moses  Lake  to  Spokane,  Washington,  crashed  about  4.5  miles 
southwest  of  Sookane  International  Airport.  The  aircraft  crashed  while  the  pilot  was 
making  a  localizer  approach  to  runway  3.  Seven  people  were  killed,  including  the 
flightcrew,  and  two  passengers  were  injured  seriouslv. 

Flight  201  wa.s  operating  under  14  CFR  Part  135.99:  under  this  regulation  two 
pilots  were  required  and  the  company's  flight  manual  required  specific  crew 
coordination  procedures.  However,  neither  the  regulations  nor  company  procedures 
renuired  interphone  communication  in  the  operation,  and  none  was  provided  between 
the  captain  and  first  officer  on  Flight  201. 

After  the  accident,  the  Safety  Poard  took  noise  measurements  in  the  cockpit  of 
a  Cascade  Beech  99  to  the  right  of  the  captain's  head.  Measurements  were  taken  in 
flight  at  95  percent  rpm  with  1,100  ft/lbs  of  toroue;  the  noise  level  was 
97  dP(A).  1/  These  measurements  agree  in  general  spectral  shape  and  level  with 
Beech  99  cockpit  noise  measurements  taken  bv  the  Beech  Aircraft  Corporation.  Th< 
speech  interference  level  between  the  captain  and  the  first  officer  was  calculated  at 
85.5  dB(A).  Speech  interference  values  indicate  the  sound  pressure  at  w’hich  the 
speech  signal  must  be  at  the  listener's  ear  for  a  given  noise  condition  in  order  to  b( 
heard  reliably.  Noise  experts  agree  that  in  this  particular  noise  environment, 
face-to-face  communication  is  difficult  and  fails  in  the  voice  range  hetw'een  shouting 


1/  The  human  ear  is  not  equally  sensitive  at  all  frequencies.  Therefore,  lor 
measurement  purposes,  a  weighting  scale  is  used  to  alter  the  sensitivity  of  the  sound 
level  meter  with  respect  to  frequency  so  that  the  instrument  is  less  sensitive  at 
frequencies  where  the  ear  is  less  sensitive.  The  A-weighting  scale.  dB(A).  is  the  most 
widely  used  in  noise  control. 
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and  maximum  vocal  effort.  2/  Furthermore,  noise  data  submitted  to  the  Safety  Board  by 
the  Beech  Aircraft  Corporation  indicated  that  the  Beech  99  cockpit  noise  level  during 
approach  is  94.1  dB(AK  This  value,  although  lower  than  that  in  flight,  still  yields  a  noise 
level  in  which  face-to-face  verbal  communication  is  difficult  and  requires  a  vocal  effort 
of  shouting  or  greater.  Therefore,  both  in  flight  and  during  approach,  the  Beech  99 
aircraft  cockpit  noise  levels  preclude  effective  verbal  communication. 

Further  evidence  of  communication  difficulty  was  provided  by  the  captain  of 
Flight  201  himself  who  had  previously  told  his  colleagues  that  he  did  not  talk  very  much  in 
the  cockpit  because  he  believed  the  Beech  99  cockpit  noise  levels  precluded  normal 
speech.  Therefore,  when  the  crew  of  Flight  201  may  have  been  attempting  to  detect  anci 
correct  an  operational/navigational  problem  and  unhampered  crew  coordination  was 
essential,  the  cockpit  noise  levels  could  have  interfered  with  verbal  communication. 

The  cockpit  noise  level  in  the  DeHavilland  DIIC-S  was  cited  by  the  Board  in  its 
report  NTSB-AAR — 80-1,  in  which  the  first  officer  was  quoted  with  respect  to  the 
difficulties  experienced  with  intra-cockpit  communication  without  the  use  of  headsets 
and  interphone.  These  same  views  were  expressed  by  other  pilots.  In  its  analysis, 

the  Safetv  Board  specifically  stated  that  the  first  officer's  performance  in  the  accident 
should  be  considered  in  light  of  a  number  of  factors  including  the  noisy  cockpit.  Although 
not  directly  related  to  ambient  cockpit  noise,  the  Safety  Board  measured  the  loudness  o) 
the  ground  proximity  warning  system  (GPWS)  in  its  investigation  of  the  National  Airlines 
Boeing  727  in  Pensacola.  Florida,  on  May  8,  1978.  It  determined  that  the  loudness  of  this 
system  had  impeded  verbal  intra-cockpit  communication. 

A  recent  National  Aeronautics  and  Space  Administration  (NASA)  studv  found  that 
flightcrews  who  communicated  less  frequently  in  the  cockpit  were  apt  to  make  more 
performance  errors  than  crews  who  communicated  more  often.  3/  It  mav  be  true  that  iti 
normal  operations  flightcrews  develop  and  use  hand  or  body  signals  as  a  means  of 
communication  so  that  verbal  communication  is  not  necessary.  However,  a  crisis  or 
emergency  situation  demands  unambiguous  information  and  efficient  transfer  of 
information  between  the  pilots.  The  Safety  Board  believes  that  the  noise  levels  mensuro' 
in  the  Beech  99  aircraft  preclude  efficient,  unambiguous  verbal  communication. 

The  Safety  Board  is  concerned  that  cockpit  noise  levels  are  loud  enough  to  intcrfcr< 
with  verbal  communication  between  flight  crewmembers.  Currently,  there  are  lu-. 
certification  standards  for  maximum  allowable  cockpit  noise  levels  for  rnco-to-faco 
verbal  communication. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Establish  for  aircraft  used  in  commercial  operation  the  maximum  cockpit 

noise  levels  which  will  permit  adequate  direct  voice  communication  between 

flight  crewmembers  under  all  operating  conditions.  (Class  II,  Prioritv  Action) 

(A-81-7,'j) 


2/  There  are  established  relationships  for  face-to-face  speech  communication  in  noise 
environments.  Noise  experts  are  in  general  agreement  as  to  the  communication 
difficulties  in  various  noise  environments  at  various  speaker-listener  distances. 

3/  Foushee,  H.C.  (NASA-AMES  Research  Center)  and  Manos,  K.L.  (U.B.  Air  Force 
Academy),  Cockpit  communication  patterns  and  the  performance  of  flightcrews. 
FORUM-  The  International  Society  of  Air  Safety  Investigators.  Spring.  1981.  pg..  19-20. 
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Require  the  installation  and  use  of  crew  interphone  systems  in  the  cockpits  of 
those  aircraft  in  which  noise  levels  reach  or  exceed  the  maximum  level 
established  for  adequate  direct  voice  communication  between  flight  crew¬ 
members  under  all  operatine  conditions.  (Class  II,  Priority  Action)  ( A-81-7fi) 

KING,  Chairman.  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY. 
Members,  concurred  in  these  recommendations. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  July  28,  1981 


Forwarded  to: 


Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-77  through  -79 


On  March  25,  1981,  a  Houston  Helicopters  Bell  206,  N1077H,  experienced  an 
engine  failure  at  500  feet  m.s.l.  during  cruise  flight  over  Brazos  Block  578  in  the  Gulf 
of  Mexico.  The  pilot  entered  autorotation  and  attempted  to  deploy  the  emergency 
floats  by  triggering  the  emergency  float  inflation  switch.  The  floats  failed  to  deploy 
and  the  aircraft  struck  the  water  gently,  rolled  over,  and  floated  inverted.  The  pilot 
and  five  passengers  aboard  escaped  without  injury. 

Investigation  disclosed  that  the  emergency  flotation  pneumatic  system  valve 
failed  to  actuate  and  inflate  the  float  bags.  The  valve  assembly  consists  of  an 
integral  piston  pin,  shear  head,  and  an  electrically  fired  squib  charge.  When  the  squib 
is  fired,  the  piston  pin  releases  the  shear  head  and  nitrogen  gas  inflates  the  float 
bags.  Examination  of  the  Futurecraft  Corporation  valve  assembly  revealed  that 
although  the  squib  charge  had  fired,  the  shear  head  release  piston  pin  was  incorrectly 
installed  and  was  wedged  in  the  machined  groove  of  the  shear  head.  The  binding  of 
the  piston  pin  in  the  machined  groove  prevented  release  of  the  shear  head  and 
nitrogen  gas  to  inflate  the  float  bags.  The  manufacturer  of  the  squib  valve  has 
reported  12  cases  of  improperly  installed  shear  head  release  piston  pins. 

As  a  direct  result  of  this  accident,  Bell  Helicopter  issued  Alert  Safety  Bulletin 
No.  206L-81-21,  dated  May  7,  1981.  This  bulletin  describes  methods  of  inspecting 
the  piston  pin  for  correct  installation  in  relation  to  the  shear  head. 

Because  of  the  serious  consequences  of  this  failure  and  the  potential  for  similar 
failures,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  making  the  provisions  of  Bell 
Helicopter  Alert  Service  Bulletin  No.  206L-81-21  mandatory  for  all 
206L  Series  Aircraft.  (Class  H,  Priority  Action)  (A-81-77) 
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Assess  the  need  to  modify  the  Futurecraft  Corporation  valve  shear  head 
release  piston  pin  to  minimize  the  possibility  of  installinpf  the  piston  pin 
incorrectly.  (Class  n,  Priority  Action)  (A-81-78) 

Determine  whether  other  models  of  helicopter  aircraft  equioped  with 
emergency  flotation  equipment  use  the  same  Futurecraft  Corporation 
valve  and  take  appropriate  corrective  action  to  advise  the  operators  of 
those  aircraft  of  the  potential  problem.  (Class  II,  Priority  Action) 
(A-81-79) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  August  3,  1981 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  1 

Administrator  / 

Federal  Aviation  Administration  (  SAFETY  RECOMMENDAT I  ON  (S) 

Washington,  D.C.  20591  / 

I  A-81-80  and  81 _ 


At  8:41  p.m.,  on  AprU  23,  1980,  a  Mitsubishi  MU-2  aircraft,  N307MA,  crashed 
about  1/2  mile  north  of  Sky  Harbor  Airport,  Henderson,  Nevada.  The  aircraft  was  a 
night  visual  flight  rules  (VFR)  arrival,  and  the  pilot  had  intended  to  land  at  McCarran 
International  Airport,  Las  Vegas,  Nevada. 

At  8:38  p.m.,  the  pilot  declared  an  emergency  low-fuel  status,  McCarran 
Approach  Control  acknowledged  the  emergency  and  then  advised  the  pilot  that 
McCarran  International  Airport  was  12  o'clock  and  that  Sky  Harbor  Airport  was 
at  10  o'clock.  The  controller  then  asked,  "Are  you  going  to  try  for  McCarran  or  do 
you  want  to  go  to  Sky  Harbor?  It's  about  5,  6  miles  to  McCarran,  4  miles  to  Sky 
Harbor."  The  pilot  replied  that  he  was  "heading  for  Sky  Harbor  at  this  point."  The 
pilot  later  reported,  "1  don't  see  the  airport,  sir."  The  controller  then  asked  another 
aircraft,  N35211,  that  had  been  in  the  vicinity  of  Sky  Harbor  Airport,  "Were  the 
lights  out  at  Sky  Harbor  when  you  went  over  there?"  N35211  replied,  ".  .  .  negative 
lights  at  Sky  Harbor."  The  controller  then  said,  "OK  we're  going  to  call  now  to  get 
them  on. . . ."  The  controller  then  asked  N35211  aircraft  ". . .  change  to  unicorn, 
click  your  mike  twice  and  see  if  that'll  get  the  lights  on  there  at  Sky  Harbor." 
Shortly  thereafter,  N35211  reported  that  the  Mitsubishi  just  crashed  and  that  there 
was  a  "big  explosion  upon  impact."  Witnesses  later  reported  that  the  aircraft 
"started  to  climb,  snapp^  over,  and  went  into  a  spin." 

Investigation  of  the  accident  revealed  that  the  Sky  Harbor  Airport  is  an 
unlighted  airport  (there  were  no  lights  available  to  be  turned  on),  there  was  sufficient 
fuel  (about  17  gallons  at  the  time  of  impact)  to  fly  to  McCarran  International 
Airport,  and  the  aircraft  had  no  mechanical  malfunctions.  The  Safety  Board 
concluded  that  the  pilot  diverted  his  attention  from  the  operation  of  his  aircraft 
while  searching  for  the  unlighted  airport. 
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The  Safety  Board  is  aware  of  the  existence  of  an  ATC  software  modification  which 
would  have  insured  that  the  controller  relayed  correct  information  to  the  pilot.  Houston 
International  Airport  is  currently  using  the  Airport  Data,  Point  to  Point  Range  and 
Bearing  Slew  Entry  (an  Automated  Radar  Terminal  System--ARTS  111  program  patch)  to 
provide  a  controller  with  complete  airport  information,  such  as  runways,  elevation, 
lighting,  and  range  and  bearing  from  an  aircraft's  position  to  the  airport.  This  information 
is  presented  on  the  controller's  radar  display.  Any  ARTS  facility  has  the  capability  of 
utilizing  this  feature,  which  was  developed  by  the  Federal  Aviation  Administration's 
(FAA)  Data  Systems  Staff  at  the  Houston  International  Airport.  The  Safety  Board 
believes  that  the  emergency  airport  data  is  a  valuable  safety  feature  and  that  the 
accident  at  the  Sky  Harbor  Airport,  as  well  as  others  that  the  Safety  Board  has 
investigated,  could  have  been  prevented  had  such  data  been  immediately  available  to  the 
controller.  The  Safety  Board  does  not  believe  that  this  feature  should  be  a  substitute  for 
local  area  knowledge  required  of  the  controller  but  should  be  considered  to  be  a  type  of 
reinforcement  much  like  the  checklist  in  an  aircraft.  The  Safety  Board  also  believes  that 
the  same  type  of  emergency  airport  data  should  be  made  available  to  the  en  route 
controller  when  the  next  Air  Route  Traffic  Control  Center  (ARTCC)  computer  equipment 
is  implemented. 

Therefore,  the  National  Transportaticxi  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  that  all  terminal  facilities  utilizing  Automated  Radar  Terminal 
Systems  (ARTS  automation)  incorporate  an  emergency  airport 
information  feature,  such  as  that  currently  used  at  the  Houston 
International  Airport.  (Class  n.  Priority  Action)  (A-81-80) 

Incorporate  the  features  required  to  enable  en  route  controllers  to 
display  emergency  airport  information,  such  as  that  currently  displayed 
at  the  Houston  International  Airport,  in  future  en  route  air  traffic 
control  computer  systems.  (Class  n.  Priority  Action)  (A-81-81) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  these  recommendations. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  3.  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMHENDATION(S) 
A-81-g2 _ 


On  August  2,  1980,  a  Hughes  SOOC  helicopter  was  on  a  nonseheduled  air  taxi 
flight  near  Kivalina,  Alaska.  The  pilot  started  a  descent  from  3,000  feet  toward  a 
landing  site,  during  which  the  power  turbine  speed  (N.  rpm)  climbed  from  the  normal 
indication  of  103  percent  to  120  percent,  resulting  in  an  overspeed.  When  the  pilot 
was  not  able  to  reduce  electrically  the  excessive  turbine  speed,  he  increased  the 
coUective  to  Increase  torque  and  attempted  to  manually  control  the  governor.  When 
this  action  was  also  ineffective  in  reducing  the  power  turbine  speed,  the  pilot  elected 
to  enter  an  autorotation.  During  touchdown  on  rolling  terrain,  the  helicopter's  main 
rotor  blades  flexed  downward  and  severed  the  tailboom.  The  pUot,  the  sole  occupant, 
escaped  injury. 

The  governor,  fuel  control,  fuel  pump,  and  high  pressure  niter  were  removed 
from  the  Allison  250>C20  turbo-shaft  engine  and  forwarded  to  a  certificated  repair 
station  where  they  were  evaluated.  The  Chandler  Evans  governor,  which  had  a  total 
time  since  overhaul  of  1,108.9  hours,  was  disassembled.  Metal  contamination, 
consisting  of  metal  Hlings  from  the  hi^  pressure  fuel  filter  bypass  valve  seat,  were 
found  around  the  diaphragms  in  the  governor,  and  score  marlo  were  found  on  the 
speed  weight  metering  lands.  The  score  marks  and  the  metal  contamination  indicated 
that  the  governor  speed  weight  had  seized  during  operation.  Examination  of  the  high 
pressure  Alter  bypass  valve  seat  showed  chatter  marks  which  indicated  that  the  high 
pressure  fuel  filter  bypass  valve  had  been  oscillating  and  had  generated  the  metal 
Alings.  As  a  result  of  its  evaluation,  the  Safety  Board  concluded  that  the  power 
turbine  overspeed  resulted  from  metal  contamination,  which  caused  the  speed  weight 
to  seize. 

A  review  of  FAA  Service  Difficulty  Reports  on  the  Chandler  Evans  governor 
contained  22  reports  of  overspeed,  7  of  which  indicated  that  the  governor  had  been 
contaminated.  On  November  14,  1979,  the  Detroit  Diesel  Allison  Company  issued 
Commercial  Engine  Service  Bulletin  CEB-1144,  warning  that  the  high  pressure  furi 
filter  bypass  valve  is  subject  to  wear  and  shoidd  be  replaced  with  kit  P/N  8896726; 
the  kit  includes  a  replacement  filter  element  for  improved  service  life.  The  operator 
of  the  accident  aircraft  had  not  complied  with  this  service  bulletin. 
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The  Safety  Board  believes  that  if  Service  Bulletin  CEB- 1144  was  made  mandatory, 
the  occurrence  of  power  turbine  overspeed  caused  by  governor  malfunctions  would  be 
substantially  reduced. 


Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 


Issue  an  Airworthiness  Directive  to  require  compliance  with  the  Detroit 
Diesel  Allison  Commercial  Engine  Service  Bulletin  CEB-1 144.  (Class  n, 
Priority  Action)  (A-81-82) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  GOLDMAN, 
Members,  concurred  in  this  recommendation.  BURSLEY,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  3,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-83  and  -84 


On  June  23,  1980,  a  Beechcraft  Model  B19,  N60BW,  crashed  shortly  after 
takeoff  from  Kinston  Jet  Port,  Kinston,  North  Carolina.  The  pilot,  who  received 
minor  injuries,  stated  that  he  was  not  able  to  maintain  lateral  control. 

The  investigation  revealed  that  the  left  aileron  push-pull  rod  end,  which  is 
connected  to  the  aileron  bellcrank  inside  the  wing,  had  failed.  The  left  aileron 
push-pull  rod  was  examined  by  an  independent  engineering  testing  company,  which 
reported  that:  (1)  the  push-pull  rod  failure  was  caused  by  fatigue  in  reverse  bending, 
(2)  the  reverse  bending  force  was  apparently  transmitted  from  a  seized  bearing 
connection  to  the  minimum  cross-section  of  the  rod  at  the  root  of  the  machined 
threads,  and  (3)  the  bearing  connection  at  the  failed  end  of  the  rod  was  seized 
because  of  inadequate  bearing  lubrication  and  the  subsequent  formation  of  corrosion 
products  which  prevented  rotational  and  lateral  movement  in  the  bearing  connection. 

The  aircraft  records  indicated  that  the  last  annual  inspection  was  completed  on 
August  20,  1979,  130  tachometer  hours  before  the  accident.  However,  the  Safety 
Board  could  not  determine  whether  the  rod  end  bearings  were  lubricated  during  the 
inspection.  The  Beechcraft  lubrication  diagram  in  the  maintenance  manual 
recommends  that  the  ends  of  the  aileron  push-pull  rod  be  lubricated  at  every 
100-hour  inspection. 

On  July  8,  1975,  Beechcraft  issued  a  Safety  Communique  to  all  owners  of 
Beechcraft  Models  B19,  23,  24,  and  24R  series  aircraft.  The  communique  indicated 
that  some  flight  control  system  pivots  and  moving  parts  subject  to  wear  may  not  have 
been  lubricated  adequately,  and  urged  that  the  flight  controls  be  checked  for  freedom 
of  movement  during  each  walk-around  inspection  and  before  each  flight.  It  further 
recommended  that  the  controls  be  serviced  and  lubricated  at  proper  intervals  to 
insure  proper  functioning  of  the  flight  controls. 
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In  August  1975,  Beechcraft  issued  Class  n  Service  Instruction  No.  0760-010,  which 
pertained  to  specific  Beechcraft  Models  Bl9,  23,  24,  and  24R  series  aircraft.  Service 
Instruction  No.  0760-010  recommended,  during  normal  maintenance,  a  general  inspection 
or  replacement,  or  both,  of  rod  end  bearings  used  on  engine  controls,  landing  gear 
retraction  systems,  nose  landing  gear  steering  mechanisms,  and  flap,  aileron,  elevator, 
rudder,  and  tab  controls.  The  purpose  of  the  service  instruction,  in  part,  was  to  advise  all 
owners  that,  on  occasion,  some  rod  end  bearings  manufactured  by  Nippon  Miniature 
Bearing  Corporation  had  seized  in  service  and  that,  at  the  owner's  discretion,  the  rod  end 
bearings  should  be  replaced  by  corresponding  parts  manufactured  by  other  vendors. 

In  August  1976,  Beechcraft  issued  Class  D  Service  Instruction  No.  0858-151,  which 
pertained  to  specific  Beechcraft  Models  B19,  23,  24,  and  24R  series  aircraft.  The  purpose 
of  Service  Instruction  No.  0858-151  was  to  insure  freedom  of  movement  and  proper 
functioning  of  all  flight  control  rod  ends  and  pivotal  points  In  part,  the  service 
instruction  referred  specifically  to  the  aileron  push-pull  rod  ends,  indicated  that 
restricted  movement  of  the  rod  end  indicates  corrosion  in  the  rod  end,  and  further  stated 
that  if  corrosion  is  noted  both  existing  forward  and  aft  rod  ends  should  be  replaced  with 
new  rod  ends  (P/N  169-380082-3). 

The  Safety  Board  could  not  determine  if  the  aileron  rod  ends  on  N60BW  were 
inspected  in  accordance  with  the  Beechcraft  Class  n  service  instructions.  However, 
examination  of  the  failed  forward  aileron  push-pull  rod  end  indicated  that  the  failed  rod 
end  (PN  HM-4U-M)  was  manufactured  by  Heim  Company.  The  aft  push-pull  rod  end 
(PN  HM-4,  NMB)  which  did  not  fail  was  manufactured  by  Nippon  Miniature  Bearing 
Corporation.  However,  this  push-pull  rod  end  bearing  did  not  rotate  freely  in  all 
directions.  Based  on  the  identification  of  the  failed  push-pull  rod  end,  the  forward  rod 
end  was  installed  in  accordance  with  Beechcraft  Class  n  Service  Instruction  No.  0760-010, 
but  the  aft  rod  end  was  not  replaced  as  recommended  in  that  service  instruction. 

The  Safety  Board's  aircraft  accident  data  indicate  that  between  1964  and  1979  six 
accidents  have  involved  Beechcraft  Models  B19,  23,  and  24R  aircraft  in  which  lateral 
control  was  found  to  be  a  cause  or  factor.  These  accidents  resulted  in  five  fatal  injuries, 
two  serious  injuries,  and  minor  or  no  injuries  to  five  persons.  One  accident  resulted  from 
frozen  rod  end  bearings  and  another  resulted  from  a  failed  rod  end.  The  remaining  four 
accidents  resulted  from  improper  installation  of  the  aileron  after  maintenance. 

A  review  of  the  Federal  Aviation  Administration's  Service  Difficulty  Records  from 
January  1976  through  January  8,  1981,  revealed  15  occurrences  of  problems  with  aileron 
push-pull  rod  end  bearings  on  Beechcraft  Models  B19,  23,  24,  and  24R  series  aircraft. 
Fourteen  were  related  to  seized  or  broken  rod  ends.  Based  on  the  continuing  reports  of 
similar  failures,  the  FAA  published  this  information  in  its  General  Aviation  Alert, 
Advisory  Circular  43-16,  dated  October  1980. 

On  earlier  models  of  Beechcraft  Bl9,  23,  24,  and  24R  series  aircraft,  such  as 
N60BW,  the  forward  aileron  push-pull  rod  end  bearings,  aileron  bellcrank  pivotal  point, 
and  cable  attachments  are  relatively  inaccessible  for  routine  inspections  and  maintenance 
because  panels  were  not  installed  in  the  wings  for  inspection  purposes.  The  ailerons  and 
guard  strap  from  the  closure  strip  must  be  removed  to  perform  an  inspection  or  routine 
maintenance.  To  improve  access  to  those  push-pull  rod  ends,  an  aircraft  and  powerplants 
mechanic  employed  by  a  Kinston  facility,  on  his  own  initiative,  installed  inspection  access 
panels  using  approved  inspection  plates  and  doublers  on  a  similar  aircraft.  The  mechanic 
was  later  nominated  for  a  General  Aviation  Mechanics  Safety  Award. 
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Since  1977,  Beecheraft  has  incorporated  aileron  access  panels  in  the  wings  on  its 
Models  B19,  23,  and  24  series  aircraft.  The  wing  access  panels  F>rovide  an  opening  through 
which  mechanics  can  inspect  and  service  the  forward  aileron  push-pull  rod  end  bearings 
without  removing  the  ailerons — thus  reducing  the  man-hours  required  for  inspection  and 
maintenance  and  eliminating  the  need  to  remove  the  ailerons.  The  Safety  Board  believes 
that  the  installation  of  these  pahels  in  aircraft  manufactured  before  1977  would  improve 
the  maintainability  of  these  aircraft  by  making  it  easier  for  mechanics  to  inspect  and 
lubricate  the  rod  end  fittings  without  having  to  remove  the  ailerons.  This  would  also 
reduce  the  possibility  of  an  improper  installation  of  the  aileron  by  reducing  the  number  of 
times  they  must  be  removed  and  reinstalled. 

In  view  of  the  continuing  reports  on  this  problem  and  the  hazards  associated  with  a 
loss  of  aileron  control,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Require  that  the  actions  outlined  in  Beecheraft  Class  n  Service 
Instruction  No.  0858-151  as  revised  be  completed  on  the  affected 
aircraft  at  the  next  100-hour  oe  annual  inspection.  (Class  II,  Priority 
Action)  (A-81-83) 

Require  installation  of  access  plates  on  all  Beecheraft  Models  B19,  23, 

24,  and  24R  series  aircraft  manufactured  before  1977  to  provide  access 
to  the  aileron  push-pull  rods,  bellcrank,  and  cable  attachments  for 
infection  or  servicing.  (Class  n.  Priority  Action)  (A-81-84) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS  and  GOLDMAN,  Members, 
concurred  in  these  recommendations.  BURSLEY,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  7,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20594 


SAFETY  RECOMMENDATION(S) 
A-81-85  through  -87 - 


On  July  31,  1981,  a  Varga  Model  21 50 A,  N8423J,  crashed  near  Bay  Bridge 
Industrial  Airport,  Stevensville,  Maryland,  after  control  of  the  elevator  was  lost 
because  of  failure  of  the  elevator  horn  assembly  (P/N  VAC  6000K-26).  Both  persons 
aboard  the  aircraft  were  killed. 

Metallurgical  examination  of  the  elevator  horn  assembly  revealed  that  the 
failure  was  a  result  of  fatigue  cracking  in  the  mounting  flanges  of  the  horn.  The 
fatigue  initiated  from  multiple  origins  in  the  flange  radius  and  propagated  through 
approximately  75  percent  of  the  right  flange  and  90  percent  of  the  left  flange  before 
final  separation.  Although  small  portions  of  the  fracture  contained  characteristics 
typical  of  high  cycle,  low  stress  fatigue  cracking,  most  of  the  fatigue  appeared  to 
have  propagated  under  relatively  high  loads.  This  indicates  that  the  elevator  horn 
assembly  could  have  failed  a  short  time  after  crack  initiation. 

Two  smaller,  secondary  fatigue  cracks  were  found  in  the  top  of  the  elevator 
horn  assembly  near  the  mounting  flanges.  These  cracks  initiated  from  near  the  aft 
edge  of  the  horn  where  the  channel  is  wracked  arcund  the  shim.  The  longer  of  these 
cracks  extended  approximately  3/8  inch  forward  from  its  initiation  area. 

Removal  of  the  paint  layers  from  the  flange  area  of  the  failed  horn  revealed 
multiple  scratches  in  the  metal.  The  alignment  of  these  scratches  indicates  that  the 
fatigue  origpn  area  had  been  sanded  or  perhaps  filed. 

A  metallurgical  examination  was  also  conducted  on  five  additional  elevator 
horn  assemblies  from  the  following  Varga  model  21 50 A  aircraft:  N4638V,  N4642V, 
N4617V,  N4614V,  and  N4630V.  Paint  cracking  in  the  flange  radius  areas  was  found  on 
all  of  these  horns  except  the  horn  from  N4617V  which  was  not  painted.  In  addition, 
the  horns  from  N4630V  and  N4642V  contained  fatigue  cracks  similar  to  the  secondary 
fatigue  cracks  found  on  the  accident  aircraft  horn. 
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Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  emergency  Airworthiness  Directive  to  require  that  all 
P/N  VAC  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft 
be  inspected  before  further  flight  and  thereafter  at  appropriate  time 
intervals.  Horn  assemblies  should  be  removed  from  the  aircraft  and  the 
mounting  flange  areas  stripped  of  paint.  The  upper  aft  corners  of  the 
channel  bends  and  the  mounting  radii  should  then  be  inspected  by  an 
appropriate  nondestructive  test  method.  Horn  assemblies  found  cracked 
should  be  removed  from  service.  (Class  1,  Urgent  Action)  (A-81  -85) 

Issue  an  Airworthiness  Directive  to  require  that  the  flange  area  on  all 
P/N  VAC  6000K-26  elevator  horn  assemblies  installed  on  Varga  aircraft 
be  visually  inspected  before  each  flight  for  cracking  in  the  upper  aft 
corners  of  the  channel  bends  and  in  the  mounting  flange  radius  areas. 

Horn  assemblies  found  cracked  should  be  removed  from  service.  (Class  1, 
Urgent  Action)  (A-81-86) 

Evaluate  the  design  of  the  P/N  VAC  6000K-26  elevator  horn  assembly 
and  the  manner  in  which  it  is  attached  to  the  elevator.  (Class  II,  Priority 
Action)  (A-81-87) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS  and  BURSLEY,  Members, 
concurred  in  these  recommendations.  GOLDMAN,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  August  26,  1982 


SAFETY  RECOMMENDATION(S) 


A-81-88  through  91 


On  December  7,  1980,  a  Beechcraft  E-90,  N2181L,  crashed  near  Michigan  City, 
Indiana.  There  were  no  survivors,  however,  there  is  evidence  that  some  or  all  of  the 
four  occupants  survived  the  initial  crash*  Had  the  aircraft's  last  known  position  been 
correctly  and  expeditiously  communicated  to  the  proper  authorities  a  rescue  might 
have  been  effected.  When  South  Bend,  Indiana,  approach  control  lost  radar  and  radio 
communications  with  N2181L,  a  facility  supervisor  alerted  the  Indiana  State  Police  to 
the  possibility  of  a  missing  aircraft,  rather  than  calling  the  Chicago  Air  Route 
Traffic  Control  Center  (ARTCC)  as  he  was  required  to  do  by  Federal  Aviation 
Administration  (FAA)  Handbook  7110.658,  dated  January  1,  1980.  1/ 

About  3  hours  after  radar  and  radio  communications  were  lost  with  N2181L, 
Chicago  ARTCC  was  advised  of  the  missing  aircraft  by  the  U.S.  Air  Force  Search  and 
Rescue  Center  at  Scott  Air  Force  Base,  Illinois.  The  Chicago  ARTCC  contacted 
South  Bend  approach  control  to  confirm  that  the  aircraft  was  missing.  Consequently, 
the  Chicago  ARTCC,  which  is  responsible  for  issuing  an  alert  notice  for  missing  c>r 
overdue  aircraft,  was  more  than  3  hours  late  issuing  an  alert  notice. 

About  45  minutes  after  N2181L  was  lost  on  radar,  the  Indiana  State  Police 
alerted  the  Michigan  City  Coast  Guard  facility.  The  U.S.  Coast  Guard  (USCG) 
mission  coordinator  called  South  Bend  approach  control  to  determine  the  search 
location.  The  USCG  mission  coordinator  was  advised  that  the  aircraft's  last  position 
was  3  to  5  miles  west  of  the  intersection  of  the  233“  radial  of  the  Keeler  VOR  and  the 
271“  radial  of  the  South  Bend  VOR.  The  USCG  mission  coordinator  was  trained  to 
plot  latitudes  and  longitudes,  and  he  did  not  have  the  aeronautical  charts  possessed  by 
his  FAA  contact.  The  USCG  search  for  the  missing  aircraft  began  in  the  wrong 
location  because  FAA  tower  personnel  did  not  follow  established  notification 
procedures*  However,  based  on  the  USCG  mission  coordinator's  estimate  of  the 
accident  site,  the  search  area  was  moved  to  a  new  location,  which  was  also  too  far 
west. 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20391 


1/  For  more  information  reed.  "Social  Investigation  Report;  Search  and  Rescue 
Procedures  and  Arming  of  Emergency  Locator  Transmitter,  Aircraft  Accident  Near 
Michigan  City,  Indiana,  December  7,  1980."  (NTSB-SlR-81-2.) 
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About  3  1/2  hours  after  loss  of  radar  contact  with  N2181L,  a  policeman  observed 
lights  flashing  off  the  beach  near  Michigana  Shores.  Based  on  this  information,  the  search 
area  was  moved  to  still  another  site  where  floating  fuel  was  found  on  the  surface  of  Lake 
Michigan  --  4  hours  after  radar  and  radio  communication  with  N2181L  was  lost.  No 
survivors  were  found. 

The  emergency  locator  transmitter  (ELT)  installed  aboard  N2181L  did  not  activate 
when  the  aircraft  hit  the  water,  and  consequently,  no  electronic  signals  were  generated  to 
guide  rescuers  to  the  crash  site.  Examination  of  the  wreckage  revealed  that  the  ELT 
transmitter  function  switch  was  in  the  OFF  position  so  the  ELT  could  not  be 
automatically  activated  under  any  circumstances.  Because  the  ELT  unit  was  recessed  in 
the  fuselage  of  N2181L  and  was  inaccessible  to  the  pilot,  a  remote  switch  had  been 
installed  on  the  right  side  of  the  fuselage.  The  remote  switch  could  be  used  for  test 
purposes  to  turn  the  ELT  on  regardless  of  the  position  of  the  transmitter  function  switch 
on  the  unit  itself.  This  could  have  led  the  pilot  to  believe  that  the  ELT  was  functioning 
properly  when,  in  fact,  the  ELT  was  not  activated.  Because  of  this  potential  problem  the 
manufacturer,  Collins  General  Aviation  Division,  has  drafted  a  Service  Information  Letter 
and  updated  the  ELT  owner's  manual,  Document  950012,  to  address  this  issue. 
Additionally,  Beech  Aircraft  Company  has  provided  a  modification  kit  No.  101-3062-1  for 
all  Beech  aircraft  with  the  ClR-11-2  ELT.  When  the  kit  is  installed,  a  bracket  will  not 
allow  the  remote  switching  plugs  to  be  inserted  into  the  unit  unless  the  ELT  transmitter 
function  switch  is  in  the  ARM  position. 

As  a  result  of  its  special  investigation  of  this  accident,  the  National  Transportation 
Safety  Board  recommends  that  the  Federal  Aviation  Administration: 

Take  steps  to  make  search  and  rescue  operations  less  vulnerable  to 
hum^  error  either  by  changes  in  terminal  air  traffic  control  accident 
notification  procedures,  or  by  changes  in  training,  supervision,  or 
performance  monitoring.  (Class  U,  Priority  Action  (A-81-88) 

Require  air  traffic  control  facilities  to  maintain  current  area  maps  that 
are  standardized  and  coordinated  with  those  used  by  local  police  and 
search  and  rescue  authorities  so  that  accurate  search  areas  can  be 
readily  identified.  (Class  II,  Priority  Action)  (A-81-89) 

Issue  an  Airworthiness  Directive  to  require  that  Beech  kit 
No.  101-3062-1  be  installed  on  all  Beech  aircraft  which  have  the  remote 
ELT  switch  installed.  (Class  II,  Priority  Action)  (A-81-90) 

Issue  a  General  Aviation  Airworthiness  Alert  advising  aU  owners  of  ELT 
Model  CIR-11-2  that  they  should  obtain  an  updated  owner's  manual. 
Document  950012,  for  use  in  the  installation  and  operation  of  this  unit. 

The  changes  in  the  manual  should  also  be  summarized  in  the 
Airworthiness  Alert.  (Class  II,  Priority  Action)  (A-81-91) 

DRIVER,  Vice  Chairman,  and  McADAMS,  Member,  concurred  in  these 
recommendations.  KING,  Chairman,  and  BURSLEY,  Member,  did  not  participate. 
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GOLDMAN,  Member,  concurred  in  Recommendations  A-81-89  through  91,  but 
disapproved  Recommendation  A-81-88  and  filed  the  following  comments: 

I  do  not  believe  Recommendation  A'81-88  is  justified,  even  though  I  agree  with  its 
general  objective.  We  must  always  strive  to  minimize  the  opportunity  for  human  error. 
Nevertheless,  this  special  investigation  was  based  on  only  one  accident  and  did  not  include 
a  thorough  evaluation  of  the  existing  procedures,  training,  or  supervision.  Therefore,  the 
"human  error"  identified  in  this  accident  may  have  been  an  isolated  incident  not  justifying 
the  breadth  of  the  recommendation. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  26,  1981 


Forwarded  to; 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-92 _ 


On  February  11,  1981,  a  Lockheed  JetStar  Model  1329,  operating  as  a  corporate 
flight  for  the  Texasgulf  Aviation,  Inc.,  from  Toronto,  Canada,  to  Westchester  County 
Airport  crashed  on  an  instrument  landing  system  (ILS)  approach  to  runway  16  at 
Westchester  County  Airport,  near  White  Plains,  New  York.  The  aircraft  crashed 
about  6,000  feet  from  the  approach  end  of  runway  16  and  about  2,300  feet  to  the 
right  of  the  ILS  centerline.  The  aircraft  was  about  360  feet  below  the  glide  slope 
when  it  first  hit  trees.  The  aircraft  was  destroyed,  and  the  eight  occupants  were 
killed. 

During  the  flight  from  Toronto  to  Westchester  County,  the  flightcrew  reported 
that  they  had  lost  a  navigational  radio  and  that  they  had  difficulty  with  the  landing 
gear  after  takeoff.  They  did  not  report  any  other  problems  during  the  flight. 

During  the  investigation,  the  Safety  Board  learned  that  the  aircraft  electrical 
system  had  been  modified  by  incorporation  of  Federal  Aviation  Administration 
Supplemental  Type  Certificate  (STC)  No.  SA  1596  CE  on  January  30,  1981.  This 
modification  consisted  of  wiring  changes  and  replacement  of  the  generator  control 
units  (GCU)  with  new,  solid  state  units  manufactured  by  the  Phoenix  Aerospace,  Inc., 
Phoenix,  Arizona. 

Following  installation  of  the  STC  by  AiResearch  Aviation,  Inc.,  the  aircraft  was 
ground  checked  to  verify  operation  of  the  electrical  systems.  The  No.  4  generator 
system  malfunctioned  and  was  repaired.  Test  flights  were  performed  on  January  31, 
to  check  out  the  engines  and  the  electrical  systems  operations.  During  those  test 
flights,  the  No.  2  generator  tripped  in  flight  and  was  reset;  shortly  thereafter.  Nos.  1, 
2,  and  3  generators  tripped  and  were  reset;  before  the  flight  landed,  all  four 
generators  tripped.  AiResearch  personnel  found  a  problem  in  the  aircraft  wiring  and 
repaired  it.  Another  test  flight  was  conducted  and  the  No.  2  generator  tripped;  the 
generator  was  reset  and  operated  satisfactorily  for  the  rest  of  the  flight.  No 
maintenance  was  performed  as  a  result  of  this  malfunction. 
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On  February  1,  1981,  the  aircraft  was  dispatched  on  a  company  flight  to  Chicago, 
Illinois,  during  which  the  No.  2  generator  tripped  twice.  On  the  return  flight  at  night 
from  Chicago  to  Westchester  County  Airport,  the  Nos.  1,  2,  and  3  generators  tripped  at 
the  same  time;  they  were  reset  but  they  tripped  again  about  10  minutes  later.  The  crew 
reset  Nos.  1  and  4  generators  and  they  continued  to  operate  for  the  remainder  of  the 
flight.  Colt  Electronics  and  Phoenix  Air  Space  personnel  inspected  and  repaired  the 
system.  A  subsequent  test  flight  was  conducted  and  when  the  speed  brakes  were  extended 
No.  2  generator  dropped  off  the  line.  It  was  reset  and  operated  normally.  No 
maintenance  was  performed  after  this  flight. 

On  February  11,  1981,  the  morning  of  the  accident,  the  aircraft  was  dispatched  to 
Toronto,  Canada.  En  route,  the  No.  2  generator  tripped,  was  reset  and  tripped  again. 
Later  in  the  flight,  all  the  generators  tripped  and  were  off  for  9  minutes  before  they 
reset.  The  aircraft  landed  safely  at  Toronto  and  the  copilot,  who  was  a  certificated 
mechanic,  discussed  the  problem  with  the  director  of  maintenance  for  Texasgulf.  The 
Safety  Board  could  not  determine  what,  if  any,  maintenance  was  performed  on  the 
aircraft  before  the  return  flight  to  Westchester  County. 

Our  investigation  indicated  that  both  d.c.  and  a.c.  electrical  power  were  available 
for  systems  operation  during  the  approach  to  Westchester  County  Airport  down  to  about 
1,000  feet  m.s.l.  and  when  the  aircraft  struck  the  ground.  The  Safety  Board  has  not  been 
able  to  determine  the  cause  of  the  loss  of  the  navigational  radio.  We  also  have  not  been 
able  to  determine  whether  there  was  an  interruption  in  electrical  power  during  the 
approach  that  was  corrected  by  the  crew  before  impact. 

A  sister  aircraft  owned  by  Texasgulf  was  similarly  modified  and  had  similar 
problems.  After  the  accident  on  February  11,  1981,  the  STC  was  removed  from  this 
aircraft  and  the  wiring  was  restored  to  its  original  configuration. 

The  Safety  Board  is  aware  that  modifications  similar  to  STC  SA1596  CE  were  made 
to  two  other  Lockheed  Model  1329  aircraft  using  similar  components.  The  operators  of 
these  aircraft  reported  that  they  had  problems  with  the  electrical  systems  similar  to 
those  described  above.  They  have  subsequently  had  the  systems  corrected  and  they  are 
now  working  satisfactorily. 

In  view  of  the  problems  associated  with  the  installation  of  this  STC  in  N520S  and  its 
sister  aircraft,  and  in  view  of  the  possibility  that  an  electrical  malfunction  may  have  been 
a  causal  factor  in  this  accident,  the  National  Transportation  Safety  Board  recommends 
that  the  Federal  Aviation  Administration; 

Review  the  approval  of  Supplemental  Type  Certificate  SA  1596  CE  and 
the  effect  of  the  installation  of  the  STC  in  Lockheed  JetStar  Model  1329 
aircraft.  (Class  II,  Priority  Action)  (A-81-92) 

McADAMS,  GOLDMAN,  and  BURSLEY,  Members,  concurred  in  this 
recommendation.  KING,  Chairman,  and  DRIVER,  Vice  Chairman,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  August  26,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.  C.  20591 


SAFETY  RECOMMENDATION(S) 

-A-81-a2 _ 


On  September  2,  1980,  an  Israel  Aircraft  Industries  Model  1124  experienced  a 
cabin  fire  while  cruising  at  35,000  feet  near  Iowa  City,  Iowa.  Most  of  the  pilot’s 
instruments  failed;  the  pilot's  instrument  lights  went  out;  the  computer  for  the  left 
engine  fuel  control  became  inoperative;  and  control  of  several  other  systems  was 
lost.  Warning  lights  did  not  come  on,  and  no  circuit  breaker  opened.  The  fire  was 
extinguished  but  reignited  twice  during  the  descent  and  landing.  Because  fuel  could 
not  be  dumped,  an  overweight  (21,000  pounds)  night,  emergency  landing  was 
accomplished.  Landing  flaps  and  thrust  reversing  were  unavailable,  the  antiskid  was 
inoperative,  and  because  heavy  braking  was  used,  the  brakes  caught  fire  and 
subsequently  failed.  As  a  result,  the  aircraft  overran  the  runway  and  stopped  beyond 
the  end  where  the  passengers  and  crew  disembarked.  The  fire  department 
extinguished  the  fire.  There  were  no  injuries;  however,  the  aircraft  was  substantially 
damaged. 

The  Safety  Board's  investigation  disclosed  that  a  wire  bundle  located  behind  a 
coffeemaker  chafed  and  shorted  to  the  rear  of  the  coffeemaker  container  case.  As  a 
result,  the  bundle  burned  through  and  separated.  The  wire  bundle  contained 
communication  and  accessory  distribution  wiring  to  the  cockpit  from  the 
remote-control  circuit  breaker  panel  located  in  the  aft  luggage  compartment.  The 
remote-control  circuit  breaker  (100  amp)  used  to  protect  the  accessory  and 
communications  bus  did  not  open.  The  remote-control  circuit  breaker  is  designed  to 
provide  protection  through  a  thermal  sensor  which  opens  a  0.5-amp  circuit  breaker  in 
the  cockpit.  Both  the  0.5-amp  circuit  breaker  and  the  remote-control  circuit 
breaker  were  tested,  and  they  functioned  properly. 

On  September  3,  1980,  the  manufacturer  took  action  to  reroute  the  wire  bundle 
so  that  it  could  not  contact  the  coffeemaker.  The  Federal  Aviation  Administration 
subsequently  issued  Airworthiness  Directive  (AD)  80-19-15  to  remove  the  potential 
of  chafing.  However,  the  AD  did  not  require  any  modification  of  the  circuit 
prolection. 
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As  required  in  14  CFR  2S.13S7,  Circuit  Protective  Devices,  automatic  protective 
devices  must  be  used  to  minimize  distress  to  the  electrical  system  and  hazard  to  the 
airplane  in  the  event  of  wiring  faults  or  serious  malfunction  of  the  system  or  connected 
equipment.  With  regard  to  this  incident,  the  Safety  Board  believes  that  the  aircraft's 
automatic  electrical  circuit  protection  should  have  prevented  the  overheating  and  fire 
that  destroyed  important  electrical  wiring.  Further,  we  believe  that  the  provisions  of 
14  CFR  25.1357  were  not  satisfied  in  that  the  installed  automatic  protection  device  did 
not  open  the  circuits  it  was  designed  to  protect. 

therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 


Evaluate  the  adequacy  of  the  electrical  system  fault  protection  devices 
on  Israel  Aircraft  Industries  1124  aircraft  to  ensure  that  the  protective 
devices  will  minimize  hazards  to  the  aircraft  when  short  circuits  occur. 
(Class  II,  Priority  Action)  (A -81-93) 


KING,  Chairman,  McADAMS,  and  GOLDMAN,  Members,  concurred  in  this 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C 


ISSUED:  August  31,  1981 


Forwarded  to; 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-94  and  -95 _ 


About  1630  c.s.t.  on  January  30,  1980,  a  Rockwell  Aero  Commander  690A, 
XB-AEA,  crashed  9  miles  south  of  the  Will  Rogers  Airport,  Oklahoma  City, 
Oklahoma.  The  aircraft  was  en  route  from  Dallas,  Texats,  to  Oklahoma  City, 
Oklahoma,  on  an  instrument  flight  rules  (IFR)  flight  plan.  At  1338  c.s.t.,  a  specialist 
at  the  Fort  Worth  Flight  Service  Station  (FSS)  Fort  Worth,  Texas,  briefed  the  pilot. 
Subsequent  investigation  by  the  Safety  Board  revealed  that  the  weather  briefing  the 
pilot  received  was  not  performed  in  accordance  with  Flight  Services  Handbook 
7110.10.  During  the  briefing,  the  specialist  did  not  inform  the  pilot  of  a  National 
Weather  Service  (NWS)  forecast  for  significant  icing  in  Oklahoma. 

On  February  12,  1980,  Beech  Bcu'on  NIZW  crashed  about  1905  e.s.t.  while 
attempting  an  instrument  landing  system  (ILS)  approach  to  runway  23  at  Saranac 
Lake,  New  York.  The  aircraft  was  on  an  IFR  flight  plan  from  Teterboro,  New  Jersey, 
to  Saranac  Lake,  New  York.  About  1531  e.s.t.,  the  pilot  of  NIZW  called  a  specialist 
at  the  Teterboro  FSS  and  requested  a  weather  briefing.  Investigation  by  the  Safety 
Board  revealed  that  the  weather  briefing  provided  to  the  pilot  by  the  specialist  was 
not  performed  in  accordance  with  the  Flight  Services  Handbook.  During  the  weather 
briefing,  the  pilot  did  not  receive  NWS  forecasts  for  occasional  moderate  turbulence 
and  light  to  occasionally  moderate  icing  that  were  pertinent  to  the  route  of  flight  of 
NIZW. 

In  addition  to  the  two  accidents  cited  above,  the  Safety  Board  has  investigated 
four  other  accidents  in  1980  1/  in  which  the  weather  briefing  provided  to  the  pilot  by 
the  FSS  specialist  was  not  performed  in  accordance  with  the  Flight  Services 
Handbook.  Again,  noncompliance  with  the  procedures  in  the  Handbook  resulted  in  the 
omission  of  critical  weather  information  during  the  briefing.  Since  the  safety  of 

1/  Beech  Aircraft  Bonanza  (BE-35),  N621T,  February  14,  1980,  Barksdale,  Texas  - 
Fort  Worth,Texas  FSS.  Cessna  Aircraft  (C-172),  N3912F,  May  10,  1980,  Napanee, 
Indiana  -  South  Bend,  Indiana  FSS.  Grumman  American  (AA5B),  N28252,  October  16, 
1980,  Madill,  Oklahoma  -  Oklahoma  City,  Oklahoma  FSS.  Beech  Aircraft  Baron 
(BE-55),  N171W,  October  29,  1980,  Canisteo,  New  York  -  Buffalo,  New  York  FSS. 
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flight  depends  on  the  availability  of  critical  weather  information  to  the  pilot,  the  Safety 
Board  believes  that  the  FAA  must  take  steps  to  ensure  that  FSS  personnel  comply  with 
the  weather  briefing  procedures  in  Flight  Services  Handbook  7110.10.  2/ 

The  FAA  is  responsible  for  monitoring  the  quality  and  content  of  weather  briefings. 
One  method,  which  is  considered  the  most  efficient,  is  the  review  of  audio-recorded 
weather  briefings  at  FSS's.  However,  only  about  40  percent  of  the  FSS's  have  this 
capability.  The  Safety  Board  believes  that  by  expanding  the  audio-recording  capability  to 
all  FSS’s  the  monitoring  process  will  be  enhanced  and  consequently  the  quality  and  content 
of  weather  briefings  provided  by  FSS  personnel  will  be  improved. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Audio-record  all  weather  briefing  provided  by  FSS  personnel  and  retain 
such  records  for  a  reasonable  period  of  time.  (Class  11,  Priority  Action) 
(A-81-4) 

Take  steps  to  ensure  that  all  FSS  personnel  who  provide  weather 
briefings  comply  with  the  weather  briefing  procedures  published  in  Flight 
Services  Handbook  7110.10.  (Class  H,  Priority  Action)  (A-81-95) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  GOLDMAN  and  BURSLEY, 


2/  For  more  information  read  "Special  Investimtion  Report;  Flight  Service  Station 
Weather  Briefing  Inadequacies."  (NTOB-SIR-81-3J 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED; 


September  10,  l‘JSJ 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  j 

Administrator  / 

Federal  Aviation  Administration  (  SAFETY  RECOMMENDATION (S) 

Washington,  D.C.  20591  ( 

[  A-81-96 


On  September  3,  1980,  the  nose  landing  gear  on  a  Piper  PA-32R,  N2252Q. 
slowly  collapsed  during  rollout  after  a  normal  landing  at  Raeford,  North  Carolina. 
The  pilot  stated  that  just  before  touchdown  he  saw  three  green  landing  gear  light 
indications. 

Examination  of  the  nose  landing  gear  assembly  revealed  that  the  nose  landing 
gear  downlock  retaining  screw,  P/N  410011,  was  loose,  worn,  and  bent.  The  retaining 
nut,  P/N  404887,  had  backed  off  but  was  still  on  the  threads.  This  looseness  in  the 
retaining  nut  allowed  the  eccentric  bushing,  P/N  35662-02,  to  rotate  and  slide.  This 
would  randomly  result  in  misalignment  of  the  nose  gear  downlock,  P/N  38078-02,  and 
the  downlock  bearing  (fixed).  Although  the  microswilch  could  engage  and  illuminate 
the  green  nose  gear  landing  light  on  the  instrument  panel,  the  mechanical  downlock 
would  not  necessarily  be  positively  engaged. 

The  aircraft  records  indicated  the  last  annual  inspection  was  accomplished  in 
November  1979  (total  aircraft  time  was  1550.0  hours).  The  last  100-hour  inspection 
was  accomplished  on  February  23,  1980  (total  aircraft  time  was  1650.0  hours).  The 
total  time  on  the  aircraft  at  the  time  of  the  incident  was  1,673.84  hours. 

On  April  10,  1981,  a  Federal  Aviation  Administration  (FAA)  Systems  Analysis 
and  Summary  Report  was  issued  which  pointed  out  that  a  review  of  Service  Difficulty 
Reports  indicated  an  upward  trend  in  nose  landing  gear  downlock  failures  in  PA-32R 
aircraft.  There  were  18  reports  over  a  4-year  period  ending  March  5,  1981.  Nine  of 
these  reports  were  received  during  the  period  April  21,  1980,  through  March  5,  1981. 

In  addition,  a  review  of  FAA  accident/incident  reports  shows  that  there  have 
been  nine  incidents  in  which  the  nose  landing  gear  has  collapsed  due  to  a  failure  of 
the  nose  landing  gear  downlock,  P/N  36078-02.  One  incident  occurred  in  1978,  six 
occurred  in  1980,  and  two  occurred  in  1981.  The  cutoff  date  for  these  data  was 
March  13,  1981. 
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Examination  of  the  Safety  Board's  briefs  of  accidents  involving  Piper  PA-32  aircraft 
where  landing  gear  was  a  cause/factor  (1975-1979)  shows  no  incidents  or  accidents 
resulting  from  failure  of  the  nose  landing  gear  downlock  assembly. 

The  Safety  Board  is  aware  that  the  FAA  is  currently  evaluating  a  draft  of  Piper 
Aircraft  Corporation's  Service  Bulletin  No.  720.  This  draft  would  announce  the 
availability  of  a  Nose  Landing  Gear  Modification  Kit,  P/N  764-135V,  that  when  installed 
will  maintain  the  designed  structural  integrity  and  proper  function  of  the  nose  landing 
gear  downlock  system.  Compliance  with  this  modification  is  proposed  at  the  next 
regularly  scheduled  inspection  event  but  not  to  exceed  the  next  100  hours  of  operation 
after  the  bulletin  is  issued. 

Since  the  unsafe  conditions  found  on  the  incident  aircraft  might  be  present  on  other 
PA-32R  aircrsift,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Airworthiness  Directive  making  the  provisions  of  Piper  Aircraft 
Corporation  Service  Bulletin  No.  720  mandatory  for  all  PA-32R  series 
aircraft.  (Class  n,  Priority  Action)  (A-81-96) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  September  4,  198 J 

CORRECTED  COPY 


Forwarded  to:  \ 

Honorable  J.  Lynn  Helms  I 

Administrator  f 

Federal  Aviation  Administration  I  SAFETY  RECOMMENDAT I  ON  (S) 

Washington,  D.C.  20591  / 

I  A-81-97  and  -98 


About  2003  e.s.t.  on  April  8,  1981,  Eastern  Airlines  flight  60  from  New  Orleans, 
Louisiana,  to  New  York  made  an  emergency,  gear-retracted  landing  on  runway  22R 
at  John  F.  Kennedy  (JFK)  International  Airport,  Jamaica,  New  York.  The  landing  of 
the  Boeing  727  was  followed  by  an  emergency  evacuation  of  the  aircraft.  All  67 
passengers  and  6  crewmembers  were  evacuated  without  injury,  1/ 

The  flightcrew,  in  preparation  for  landing,  placed  the  landing  gear  lever  into 
the  down  position  but  the  green  light  indicating  that  the  left  landing  gear  was  "down 
and  locked"  did  not  illuminate.  The  flightcrew,  following  the  procedure  prescribed  in 
the  Eastern  flight  manual  for  a  "LANDING  GEAR  UNSAFE  CONDITION,"  tested  the 
light,  retarded  one  of  the  throttles  to  idle  to  sound  the  landing  gear  horn,  and  visuaUy 
checked  the  landing  gear  "down-and-locked"  position  indicators  through  the 
appropriate  viewing  ports. 

The  main  landing  gear  position  indicators  can  only  be  seen  through  the  viewing 
ports  located  in  the  cabin  floor  of  the  accident  aircraft  near  the  rear  wing  spar 
between  rows  21  and  22.  The  flight  engineer  reportedly  had  some  difficulty  in 
locating  the  viewing  ports  and  in  removing  the  carpet  which  covered  the  ports.  He 
said  that  when  he  looked  through  the  pwts,  the  right  gear  position  indicator  showed  a 
gear  "down-and-locked"  position  but  the  left  gear  position  indicator  was  not  visible 
and  he  saw— "nothing  but  metal."  The  tire  and  the  rim  are  partially  visible  through 
the  port  when  the  gear  is  retracted. 

The  flightcrew  recycled  the  landing  gear  and  attempted  to  manually  extend  the 
gear.  However,  they  did  not  attempt  again  to  visually  verify  the  landing  gear 
position  as  specified  in  the  Eastern  Flight  Manual  under  the  "MANUAL  GEAR 
EXTENSION"  procedure  after  additional  attempts  were  made  to  hydraulically  and 
manually  extend  the  left  main  landing  gear.  The  flightcrew  relied  solely  on  cockpit 
indications  from  the  gear  indicator  lights  and  the  landing  gear  warning  horn.  Finedly, 
based  on  the  cockpit  indications,  the  captain  concluded  that  the  left  gear  was  not 
"down  and  locked,”  and  he  decided  to  land  with  the  gear  retracted. 

1/  For  more  detailed  information,  read  Aircraft  Incident  Report— "Eastern  Airlines 
Boeing  727-25,  N8140N,  John  F.  Kennedy  International  Airport,  Jamaica,  New  York, 
April  8,  1981"  (NTSB-AAR-81-14). 
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Subsequent  operational  tests  of  the  left  landing  gear  revealed  no  mechanical  failures 
which  would  have  precluded  its  proper  operation.  However,  the  left  gear 
"down-and-locked"  indicator  microswitch  was  found  to  be  defective  because  of  an 
abnormally  high  internal  resistance.  Since  the  microswitch  was  common  to  both  the 
landing  gear  indicator  system  and  the  landing  gear  warning  horn  system,  a  failure  of  the 
microswitch  in  an  essentially  open  position  would  not  have  illuminated  the  indicator  light 
and  would  have  sounded  the  warning  horn  when  a  throttle  was  retarded  to  the  idle 
position.  Thus,  a  "LANDING  GEAR  UNSAFE  CONDITION"  was  indicated  even  though  the 
landing  gear  may  have  been  "down  and  locked."  Therefore,  the  prescribed  visual  check 
was  the  only  redundancy  for  determining  the  position  of  the  landing  gear. 

The  Safety  Board  believes  that  the  flightcrew's  lack  of  familiarity  with  the 
operation  of  the  landing  gear  and  its  electrical  and  mechanical  position  indicating  system 
and  the  insufficient  information  provided  in  the  flight  manual  led  the  crew  to  rely  on 
potentially  erroneous  cockpit  cues.  If  additional  information  had  been  provided  to  the 
crew  on  the  opo'ation  of  the  electrical  indicating  system,  they  might  not  have  relied 
solely  on  the  cockpit  indicators  and  might  have  realized  the  critical  need  for  visual 
verification  of  landing  gear  status  after  resorting  to  the  manual  gear  extension 
procedures. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Require  the  revision  of  air  carrier  operator  flight  manuals  for  the  Boeing 
727,  as  needed,  to  illustrate  the  location  of  the  landing  gear  position 
indicator  viewing  ports  in  the  passenger  cabin,  and  to  provide  a  pictorial 
presentation  of  the  gear  in  the  fully  retracted  position  and  the  indicator 
in  and  out  of  the  "down-and-locked".  position  when  viewed  through  the 
port.  (Class  n,  Priority  Action)  (A-81-97) 

Require  the  revision  of  the  abnormal  procedures  section  of  Boeing  727 
air  carrier  operator  flight  manuals,  as  needed,  regarding  the  landing  gear 
unsafe  indication,  to  include  additional  information  relevant  to  the  gear 
position  indicator  lights  and  the  landing  gear  warning  horn  system,  and 
the  fact  that  they  are  not  independent  and  are  not  redundant  landing 
gear  position  indicating  systems.  (Class  n,  Priority  Action)  (A-81-98) 

KING,  Chairman,  and  GOLDMAN  and  BURSLEY,  Members,  concurred  in  these 
recommendations.  DRIVER,  Vice  Chairman,  and  McADAMS,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  September  A,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-99  and  -100 _ 


On  December  3,  1980,  Ransome  Airline  Flight  944,  a  Nord  262,  experienced  a 
rapid  decompression  at  8,000  feet  m.s.l.  when  the  main  cabin  door  opened  in  flight. 
As  a  result,  one  passenger  sustained  minor  injuries.  The  flight  made  an  emergency 
landing  at  Groton,  Connecticut,  without  further  incident.  The  National 
Transportation  Safety  Board's  investigation  of  this  incident  revealed  that  the  door 
had  not  been  properly  closed  and  locked. 

The  aircraft  departed  Providence,  Rhode  Island,  on  a  scheduled  passenger  flight 
to  Newark,  New  Jersey.  When  the  flight  was  climbing  through  about  6,000  feet  m.s.l. 
with  the  cabin  altitude  selected  at  sea  level,  the  flight  attendant,  after  being  unable 
to  see  the  latching  fingers  within  the  main  cabin  door  through  the  viewing  windows, 
notified  the  captain  that  they  did  not  appear  normal.  The  flight  attendant's  training 
manual  references  centering  lines  painted  on  the  viewing  windows  of  the  cabin  door 
which  enables  the  flight  attendant  to  observe  the  correct  latching  finger  engagement, 
a  red  door  lock  safety  latch,  and  the  associated  red  lock  tab.  However,  on  this 
aircraft,  there  were  no  centering  lines  on  the  viewing  windows,  and  the  door  lock 
safety  latch  and  the  associated  lock  tab  were  not  painted  red. 

The  flight  attendant  asked  the  captain  if  she  should  "jiggle"  the  door  handle;  the 
captain  told  her  to  leave  it  alone.  Although  the  flight  continued  to  climb  to  a  higher 
altitude,  the  crew  did  not  attempt  to  verify  the  condition  of  the  main  cabin  door. 
Shortly  thereafter,  as  the  flight  attendant  entered  the  aft  galley,  the  main  cabin  door 
opened  outward  resulting  in  a  rapid  decompression  of  the  cabin.  One  passenger 
received  minor  injuries  as  a  result. 

Examination  of  the  aircraft  disclosed  that  ten  ceiling  panels  were  pulled  loose 
and  four  wall  panels  were  distorted  inward.  The  interior  of  the  cabin  was  strewn  with 
insulation  and  soundproofing  material.  The  entrance  door  to  the  cockpit  had 
separated  from  its  attachment  points  and  was  lodged  in  the  forward  cabin  aisle. 
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The  upper  and  lower  door  sections  of  the  main  cabin  door  were  removed  from  the 
aircraft  and  tested  for  proper  locking.  The  door  handle  was  closed  slowly  and  the  door 
microswitch  for  the  annunciation  warning  light  tripped  to  the  closed  position.  The 
latching  fingers  were  then  visible  through  the  viewing  windows.  The  door  handle  was 
rotated  an  additional  25®  before  the  lock  safety  latch  positively  engaged. 

The  aircraft  maintenance  log  for  November  11,  1980,  stated  "Passenger  entrance 
door  switch  for  annunciator  warning  light  is  sticking,  indicates  door  is  locked  when  open." 
The  corrective  action  indicated  in  the  log  was,  "could  not  duplicate,  test  ok."  On 
November  28,  1980,  it  was  reported  in  the  maintenance  log  that,  "the  left  spade  indicates 
lower  than  the  right  one  when  the  door  is  closed  and  locked."  The  corrective  action 
indicated  was,  "adjusted  spade  indicator."  The  Safety  Board  believes  that  the 
maintenance  action,  which  involved  bending  of  the  latching  fingers,  taken  on 
November  28,  1980,  to  correct  the  problem  only  changed  the  indication  of  the  latching 
fingers  and  did  not  ensure  their  proper  engagement. 

Although  the  aircraft  operator's  flight  manual  does  not  specifically  address 
procedures  to  be  followed  if  a  potential  leak  exists  in  the  pressurized  cabin,  safe 
operating  practices  dictate  that  the  cabin  pressure  be  decreased  immediately  to  reduce 
the  forces  that  could  cause  a  leak  and  decompression.  The  continuation  of  the  climb  with 
the  cabin  pressurized  and  with  the  cabin  altitude  selected  at  sea  level  further  aggravated 
an  unsafe  situation. 

In  view  of  the  potential  catastrophic  situation  created  by  inflight  opening  of  doors 
on  pressurized  cabins — ejection  of  crewmembers  or  passengers,  injury  to  passengers 
during  the  decompression,  and  possible  structural  damage  with  attendant  adverse  effects 
on  airplane  controllability,  the  Safety  Board  recommends  that  the  Federal  Aviation 
Administration: 

Review  the  flight  operations  manuals  and  flight  attendant's  manual  of  all 
commuter  airlines  operating  Nord  262  aircraft  to  insure  that  they 
include  appropriate  information  regarding  procedures  to  be  followed 
when  a  potential  leak  is  identified  in  pressurized  cabins.  (Class  11, 
Pri<x*ity  Action)  (A -81-99) 

Require  on  Nord  262  aircraft  that  the  markings  on  the  main  cabin  doors, 
viewing  window  centering  lines,  red  door  lock  safety  latch,  and  latch 
lock  tab  conform  to  those  described  in  the  flight  attendant's  manual. 

(Class  n.  Priority  Action)  (A-81-100) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  GOLDMAN  and  BURSLEY,  Members, 
concurred  in  these  recommendations.  McADAMS,  Member,  did  not  participate. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED; 


Forwarded  to: 


SAFETY  RECOMMENDATION(S) 
A-81-101  and  -102 


On  September  1,  1981,  a  Robinson  R-22  helicopter,  N9065D,  crashed  and  burned 
in  a  wooded  area  of  Granby,  Connecticut;  the  pilot  and  passenger  were  killed.  The 
Safety  Board's  on-going  investigation  of  the  accident  has  revealed  that  one  of  the 
main  rotor  blades  separated  in-flight.  Preliminary  metallurgical  examination  in  the 
Safety  Board's  laboratory  revealed  a  fatigue  failure  in  the  root  area  of  the  blade 
where  the  blade  spar  attaches  to  the  root  rib  fitting.  Fatigue  had  progressed  across 
70  percent  of  the  blade's  cross-section.  The  root  area  of  the  spar  and  fitting  are 
completely  enclosed  by  the  external  blade  skin  and  cannot  be  inspected  visually. 
Service  time  on  the  main  blade,  PNA016-1,  was  about  690  hours. 

At  this  time,  a  more  detailed  metallurgical  examination  is  in  progress. 
However,  the  Safety  Board  is  concerned  that  other  main  blades  on  Robinson  R-22 
helicopters  may  be  in  the  same  condition;  therefore,  we  believe  that  immediate 
action  is  warranted  to  prevent  similar  accidents. 

Accordingly,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

Issue  an  immediate  Airworthiness  Directive  to  establish  a 
retirement  time  on  the  Robinson  R-22  main  rotor  blades  based  on 
the  service  time  of  the  failed  blade.  (Class  I,  Urgent  Action) 
(A-81-101) 

Develop  and  implement  an  inspection  technique  for  the  main  rotor 
blades  to  detect  progressive  fatigue  in  the  area  of  the  rib  root 
fitting.  (Class  I,  Urgent  Action)  (A-81-102) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  BURSLEY,  Member,  concurred 
in  these  recommendations.  McADAMS  and  GOLDMAN,  Membys,  did  not  participate. 


Honorable  J.  Lynn  Helms 
Administrator 

Federed  Aviation  Administration 
Washington,  D.C.  20591 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED;  September  24,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


The  National  Transportation  Safety  Board  has  issued  a  safety  report  on  the 
hazards  of  aircraft  structural  icing,  including  the  physical  aspects  of  the  problem  as 
it  relates  to  aircraft,  methods  of  avoidance  and/or  prevention,  the  adequacy  of  icing 
forecasts,  and  the  certification  of  aircraft  for  flight  into  known  icing  conditions.  1/ 

The  Safety  Board  has  recommended  that  the  Acting  Federal  Coordinator  for 
Meteorological  Services  and  Supporting  Research  take  appropriate  action  to  refine 
the  measurement  and  forecasting  of  meteorological  elements  involved  in  aircraft 
icing.  A  copy  of  the  correspondence  is  enclosed  for  your  information  and  such 
coordination  as  you  may  deem  necessary. 

Once  this  technology  has  been  developed,  forecasts  should  describe  icing 
conditions  directly  in  the  applicable  parameters  (liquid  water  content,  drop  size 
distribution,  and  tempcratura).  To  make  these  forecasts  useable,  aircraft 
maintenance  wiU  have  to  evaluate  their  aircraft  under  varying  conditions  of  the 
meteorological  parameters  and  establish  their  effect  upon  specific  aircraft. 

The  criteria  for  certificating  aircraft  for  flight  into  known  icing  conditions 
contained  in  14  CFR  25  are  based  almost  entirely  upon  icing  studies  conducted  by  the 
National  Aeronautics  and  Space  Administration  in  the  late  1950's  using  current 
transport  aircraft  and  considering  cloud  droplets  as  a  moisture  source.  Ice 
crystal/droplet  mixtures  and  freezing  rain  were  not  considered.  The  Safety  Board 
believes  the  icing  criteria  in  14  CFR  25  should  be  reviewed  in  light  of  the  latest 
knowledge  of  cloud  physics  and  the  characteristics  of  modern  aircraft.  In  addition, 
the  procedures  used  by  aircraft  manufacturers  to  certificate  aircraft  under  14  CFR 
25  should  be  reviewed  to  determine  that  they  are  representative  of  conditions  found 
in  nature  and  cover  as  much  as  possible. 


SAFETY  RECOMMENDATION(S) 
A-81-115  through  -118 


1/  For  more  detailed  information  read  "Safety  Report — Aircraft  Icing  Avoidance  and 
Protection"  (NTSB-SR-81-1). 
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Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Evaluate  individual  aircraft  performance  in  icing  conditions  in  terms  of 
liquid  water  content,  drop  size  distribution,  and  temperature,  and 
establish  operational  limits  and  publish  this  information  for  pilot  use. 
(Class  III,  Longer-Term  Action)  {A-81-115) 

Review  the  icing  criteria  published  in  14  CFR  25  in  light  of  both  recent 
research  into  aircraft  ice  accretion  under  varying  conditions  of  liquid 
water  content,  drop  size  distribution,  and  temperature,  and  recent 
developments  in  both  the  design  and  use  of  aircraft;  and  expand  the 
certification  envelope  to  include  freezing  rain  and  mixed  water 
droplet/ice  crystal  conditions,  as  necessary.  (Class  III,  Longer-Term 
Action)  (A-81-116) 

Establish  standardized  procedures  for  the  certification  of  aircraft  which 
will  approximate  as  closely  as  possible  the  magnitudes  of  liquid  water 
content,  drop  size  distribution,  and  temperature  found  in  actual 
conditions,  and  be  feasible  for  manufacturers  to  conduct  within  a 
reasonable  length  of  time  and  at  a  reasonable  cost.  (Class  ni, 
Longer-Term  Action)  (A-81-117) 

Furthermore,  during  the  background  investigation  for  this  report,  an  examination  of 
14  CFR  91.209(c)  and  135.227(c)  revealed  that  the  content  of  the  regulations  is  not 
consistent  with  the  definition  of  severe  icing  contained  in  the  Airman's  Information 
Manual  (AIM)  and  used  by  the  National  Weather  Service.  The  AIM  definition  indicates 
"that  the  rate  of  accumulation  (of  ice)  is  such  that  deicing/anti-icing  equipment  fails  to 
reduce  or  control  the  hazard.  Immediate  diversion  is  necessary." 

Title  14  CFR  91.209(c)  states  that  "except  for  an  airplane  that  has  ice  protection 
provisions  that  meet  the  requirements  in  Section  34  of  Special  Federal  Aviation 
Regulation  No.  23  or  those  for  transport  category  airplane-type  certification,  no  pilot 
may  fly  an  airplane  into  known  or  forecast  severe  icing  conditions."  Similarly,  14  CFR 
135.227(c)  states  that  "except  for  an  airplane  that  has  ice  protection  provisions  that  meet 
Section  34  of  Appendix  A,  or  those  for  transport  category  airplane-type  certification,  no 
pilot  may  fly  an  aircraft  into  known  or  forecast  severe  icing  conditions." 

Even  though  14  CFR  91.209(c)  and  135.227(c)  indicate  that  aircraft  with  certain 
anti-icing/deicing  equipment  are  permitted  to  fly  into  known  or  forecast  severe  icing 
conditions,  the  AIM  definition  of  severe  icing  states  that  such  equipment  will  not  reduce 
or  control  the  severe  icing  hazard.  The  Safety  Board  believes  that  clarification  of  the 
regulations  is  necessary. 
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Therefope,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration,  as  an  interim  priority  measure: 

Reevaluate  and  clarify  14  CFR  91.209(c)  and  135.227(c)  to  insure  that 
the  regulations  are  compatible  with  the  definition  of  severe  icing 
established  by  the  Federal  Coordinator  for  Meteorological  Services  and 
Supporting  Research  as  published  in  the  Airman's  Information  Manual. 
(Class  n,  Priority  Action)  (A-81-118) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  GOLDMAN  and  BURSLEY, 
Members,  concurred  in  these  recommendations.  McADAMS,  Member,  did  not  participate. 


Enclosure 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  September  24,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20S91 


On  December  30,  1980,  a  Summit  Airlines  Convair  580,  N531SA,  was  being 
operated  as  a  scheduled  domestic  cargo  flight  between  Norfolk,  Virginia,  and 
Baltimore,  Maryland.  After  departing  Norfolk,  Virginia,  the  aircraft  began  to 
pitch-up  beyond  the  normal  8**  climb  attitude  as  it  was  climbing  through  300  feet 
mean  sea  level.  The  captain  reported  that  he  pushed  the  yoke  forward  but  the 
aircraft  did  not  respond.  The  flightcrew  regained  a  level  attitude  by  reducing  power 
to  flight  idle  and  retracting  the  flaps.  The  crew  reapplied  power  and  continued  the 
flight  to  Baltimore-Washington  International  Airport.  The  flight  controls  responded 
normally  during  the  remainder  of  the  flight  and  during  landing. 

Examination  of  the  aircraft  disclosed  that  the  12  aluminum  rivets  which 
secured  the  left  elevator  torque  tube  to  the  torque  tube  collar  in  the  empennage  had 
failed.  The  failed  rivets  allowed  the  left  elevator  torque  tube  to  rotate  freely  and 
independently  of  the  pilot's  control  movements.  There  was  no  other  elevator  or 
elevator  control  damage. 

The  fracture  surfaces  of  portions  of  eight  torque  tube  collar  rivets  were 
examined  by  an  independent  engineering  testing  company.  The  examination  revealed 
that;  (1)  the  failures  were  caused  essentially  by  shear  stress  at  various  locations 
along  the  shank  of  the  rivets;  (2)  before  the  failure,  the  shanks  of  all  the  rivets  were 
offset  between  O.OOS  and  0.015  inch,  indicating  a  looseness  in  the  connection;  and  (3) 
the  hardness  of  the  aluminum  rivets  indicated  that  the  rivets  had  been  heat-treated. 

A  review  of  the  Federal  Aviation  Administration  (FAA)  Service  Difficulty 
Records  between  1976  and  1981  revealed  20  incidents  (excluding  this  incident)  which 
involved  elevator  control  malfunctions  or  control  failures  in  Convair  580  aircraft. 
Eight  incidents  involved  elevator  flutter,  buffet,  or  vibration  usually  in  cruise  at 
speeds  above  180  knots.  Three  of  the  elevator  flutter/buffet  incidents  involved 
N531SA.  In  all  20  incidents,  other  empennage  control  system  components  were 
replaced,  but  the  torque  tube  collar  rivets  were  not  changed.  According  to  FAA 
personnel,  the  elevator  flutter  problem  is  a  fleet-wide  problem  which  has  been 
related  to  improperly  fitted  elevator/stabilizer  shroud  (aerodynamic  seal)  doors.  The 
Safety  Board  concludes  that  the  failed  rivets  were  a  result  of  shear  forces  which 
occurred  after  the  rivets  had  been  weakened  previously  during  earlier  inflight 
flutter /buffet  incidents. 
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SAFETY  RECOMMENDATION(S) 
A-81-119  and  -120 
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As  a  result  of  the  December  30,  1980,  incident.  Summit  Airlines  maintenance 
personnel  immediately  published  a  Fleet  Campaign  Directive  outlining  mandatory  proce¬ 
dures  for  the  inspection  of  the  torque  tube  collar  rivets  on  all  Summit  Convair  580 
aircraft.  In  addition.  General  Dynamics-Convair  Division  issued  Service  Bulletin 
640(340D)  27-6,  dated  February  23,  1981,  which  recommends  inspection  and/or  replace¬ 
ment  of  the  elevator  torque  tube  attachment  fasteners.  The  inspection  and  rework 
outlined  in  the  service  bulletin  are  applicable  to  all  Convair  340,  440,  640,  and  Allison- 
powered  340/440  (CV-580)  aircraft. 

Currently,  about  135  aircraft  in  the  United  States  are  affected  by  Service  Bulletin 
640(340D)  27-6.  Most  are  high-time  aircraft,  such  as  N531SA,  and  many  may  have 
elevator  torque  tubes  secured  by  aluminum  rivets.  Some  aircraft  which  have  had  elevator 
torque  tube  overhauls  or  bearing  changes  may  have  close-tolerance  bolts  or  tapered  pins 
which  were  authorized  as  replacements  for  the  aluminum  rivets  in  the  March  2,  1956, 
General  Dynamics-Convair  340/440  Newsletter  Review  and  as  republished  in  April  1959. 

In  view  of  these  circumstances  and  the  potential  serious  consequences  of  an  elevator 
torque  tube  fastener  failure,  the  National  Transportation  Safety  Board  recommends  that 
the  Federal  Aviation  Administration: 

Issue  an  Airworthiness  Directive  to  require  mandatory  compliance  with 
provisions  of  General  Dynamics-Convair  Division  Service  Bulletin 
640(340D)  27-6,  dated  February  23,  1981.  (Class  II,  Priority  Action) 
(A-81-119) 

Determine  the  cause  of  and  take  appropriate  action  to  prevent  elevator 
vibration/flutter  in  Convair  340,  440,  640,  and  580  aircraft.  (Class  II, 
Priority  Action)  (A-81-120) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  McADAMS,  GOLDMAN,  and 
BURSLEY,  Members,  concurred  in  these  recommendations. 


'I 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  September  24,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
800  Independence  Avenue,  S.W. 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 

A-81-121 


On  August  7,  1980,  a  Convair  580,  operated  by  Interstate  Airlines,  was  on  a 
regpilarly  scheduled  cargo  flight  when  the  nose  gear  failed  to  extend  as  the  flight- 
crew  prepared  for  landing.  After  several  attempts  to  extend  the  nose  gear,  the  flight 
returned  to  Logan  International  Airport,  Boston,  Massachusetts,  and  made  an 
emergency  landing  with  the  nose  gear  retracted.  The  three  crewmembers  were  not 
injured,  but  the  aircraft  was  slightly  damaged. 

Postaccident  inspection  of  the  nose  gear  revealed  that  the  right  nose  gear  door 
hinge  had  failed  and  caused  the  right  door  to  jam  against  the  left  door.  The  jammed 
doors  prevented  the  nose  gear  from  extending  in  flight. 

Metallurgical  examination  of  the  hinge  by  the  National  Transportation  Safety 
Board  indicated  that  the  failed  hinge  was  fractured  and  that  the  fracture  was  typical 
of  overstress  separation  in  aluminum  alloys.  The  source  of  the  overstress  forces  is 
currently  undetermined;  however,  there  were  significant  deposits  of  rust  which  may 
have  created  high  frictional  loads  located  around  the  hinge  bushing  hole.  The  hinge 
bushing  and  pivot  bolt  were  noticeably  dry  of  any  lubricants  and  did  not  appear  to 
have  been  regularly  lubricated. 

A  review  of  the  lubrication  section  of  the  manufacturer's  maintenance  manual 
for  the  Convair  580  indicated  that  the  nose  gear  door  hinge  bushings  were 
impregnated  with  MIL-L-7870  oil  at  the  time  of  installation  and  that  they  should  be 
relubricated  with  the  same  oil  during  major  inspections.  However,  the  Interstate 
Airlines  CV-580  maintenance  manual,  approved  by  the  Federal  Aviation 
Administration  (FAA),  and  the  Allegheny  Airlines  CV-580  airframe  overhaul  manual, 
which  is  used  by  Interstate  Airlines,  do  not  address  this  requirement  nor  provide 
instructions  on  lubrication  of  nose  gear  door  hinge  bushings. 

A  review  of  the  FAA's  Service  Difficulty  Reports  for  the  last  5  years  revealed 
one  other  incident  in  which  the  nose  gear  door  hinge  on  a  Convair  340  failed.  The 
Convair  240,  340,  440,  and  580  landing  gear  systems  are  similar. 

The  Safety  Board  is  concerned  that  the  maintenance  manuals  of  other  Convair 
240,  340,  440,  and  580  operators  may  not  include  the  lubrication  requirements  for 
nose  gear  door  hinge  bushings.  Inclusicm  of  this  information  could  prevent  further 
gear-up  landings  caused  by  jammed  doors. 
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Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  a  maintenance  bulletin  to  notify  Convair  240,  340,  440,  and  580 
inspectors,  (^rators,  and  owners  that,  at  major  inspections,  the  nose 
gear  door  hinge  busings  should  be  lubricated  with  MIL-L-7870  oil 
according  to  the  manufacturer's  maintenance  manual.  (Class  II,  Priority 
Action)  (A>81-121) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  McADAMS,  GOLDMAN,  and  BURSLEY, 
Members,  concurred  in  this  recommendation. 


NATIONAL  TRANSPORTATION  SAFETY  BOARD 

WASHINGTON,  D.C. 


ISSUED:  September  21,  1981 


Forwarded  to: 

Honorable  J.  Lynn  Helms 
Administrator 

Federal  Aviation  Administration 
Washington,  D.C.  20591 


SAFETY  RECOMMENDATION(S) 
A-81-124  through  -127  _ 


The  National  Transportation  Safety  Board  has  under  investigation  an  in-flight 
accident  involving  a  World  Airways,  Inc.  DC-10-30  aircraft  wWle  ^ 

Baltimore-Washington  International  Airport  U.S.A.,  to  Gatwick  International  Airport, 
U.K.,  on  September  19, 1981. 


Preliminary  information  indicates  that  a  flight  attendant  was 
remove  a  service  cart  from  the  personnel  lift  in  the  lower  galley  when  the  lift  started 
moving  inward.  The  flight  attendant  became  lodged  between  the  top  of  the  serwce 
cart  and  the  top  of  the  lift's  doorway  opening  and  as  a  result  sustained  fatal  injuries. 


The  reason  the  lift  started  moving  upward  with  the  lower  galley  lift  door  open 
has  not  yet  been  determined.  An  interlock  system  is  installed  to  prevent  energizing 
the  lift  motor  and  thus  raising  or  lowwing  the  lift  while  either  the  “PP®[‘ " 
door  is  open.  However,  the  Safety  Board’s  investigation  has  disclosed  that  mu  have 
been  o^ved  to  operate  with  one  of  the  doors  open.  The  Safety  Board  is  thus 
concerned  about  the  location  of  the  electrical  interlock  switches.  The  switch^  are 
located  in  an  area  where  they  can  be  damaged  by  service  carts  or  accidently 
activated  by  a  flight  attendant  while  trying  to  remove  a  service  cart. 

A  review  of  the  service  history  of  the  galley  lift  system  revealed  that  in  July 
1979  the  Douglas  Aircraft  Company  issued  Service  Bulletin  25-266  following  two 
instances  in  which  operators  had  reported  that  the  galley  lift  system  had  operated 
with  a  lift  door  open.  The  Service  Bulletin  stated  that  the  electrical  interlock 
switches  had  failed  due  to  contaminatiem  by  various  types  of  foreign  liquid 
substances.  The  Service  Bulletin  also  stated  that  this  condition  could  result  in  injury 
to  flight  personnel  if  the  lifts  are  op«'ated  while  the  lift  doors  are  open. 

While  the  Safety  Board's  preliminary  investigation  indicates  that  this  Service 
Bulletin  had  been  incorporated  on  the  accident  airplane,  we  note  that  this  ^currence 
further  exemplifies  the  extreme  hazard  of  this  situation.  We  believe  that  in  addition 
to  mandatory  compliance  of  the  Service  Bulletin  and  interim  procedures  to  prevent 
another  accident,  the  design  of  the  entire  interlock  system  should  be  changed  to 
eliminate  the  potential  for  damage  to  the  interlock  switches. 
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Furthermore,  our  preliminary  investig^ation  indicates  that  the  trapped  flight 
attendant  was  not  immediately  released.  Although  the  reason  for  the  delay  has  not  been 
determined,  the  Safety  Board  is  concerned  that  the  other  flight  attendants  may  not  have 
been  sufficiently  knowledgeable  about  the  lift  circuitry  design  and  emergency  operational 
methods  to  have  effected  a  release. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the  Federal 
Aviation  Administration: 

Issue  an  Operations  Alert  Bulletin  to  all  operators  of  DC- 10  aircraft 
notifying  them  of  the  circumstances  of  this  accident  and  informing  them 
to  implement  procedures  or  temporary  circuitry  changes  which  would 
prohibit  flight  attendants  in  the  main  cabin  service  center  from 
activating  the  galley  personnel  lift  upward  from  the  lower  lobe  galley 
without  verbal  confirmation  that  all  personnel  are  clear  and  the  lower 
lift  door  closed.  (Class  I,  Urgent  Action)  (A-81-124) 

Issue  an  Airworthiness  Directive  to  require  affected  DC-10  operators  to 
immediately  comply  with  the  Douglas  Aircraft  Company's  Service 
Bulletin  2S-266.  (Class  I,  Urgent  Action)  (A-81-125) 

Require  a  redesign  of  the  galley  personnel  and  food  cart  lift  doors  and 
door  frames  to  relocate  the  interlock  switches  to  a  position  where  they 
would  not  be  susceptible  to  damage  by  food  service  carts,  to  inadvertant 
contact  by  personnel  attempting  removal  of  food  service  carts,  and  to 
contamination  by  foreign  substance.  (Class  I,  Urgent  Action)  (A-81-126) 

Review  DC-10  operator  training  programs  for  flight  attendant  personnel 
and  flightcrews  to  assure  that  they  include  a  description  and  discussion 
of  the  g^ey  lift  system  including  the  electrical  circxutry,  location  of 
circuit  brealwsr  fbl^ton  of  door  interlock  switches^  and  emergency 
operitfi^^rocedures.  (Class  I,  Urgent  Action)  (A-81-127) 

KING,  Chairman,  DRIVER,  Vice  Chairman,  and  BURSLEY,  Member,  concurred  in 
these  recommendations.  GOLDMAN  and  McADAMS,  Members,  did  not  participate. 
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